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Displacement, 32,000 tons. Length, 624 feet on deck. Beam, 97 feet. Speed, 21 knots. Guns: Twelve 14-inch; twenty-two 5-inch. Armor: Belt, 14-inch; 
turrets, 18-inch. Torpedo Tubes, Four 21-inch. Complement, 1056. 


OUR LATEST DREADNOUGHT “CALIFORNIA.”—[See page 63.] 
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The purpose of this journal is to record accurately, 


simply, and interestingly, the world’s progress in scten 


tific knowledge and industrial achievement 


Target Practice in Our Navy 
4 © freeuently of late have alarming reports been 
published as to the deterioration of gunnery in 
our Navy, that we have been led to make a special 
investigation of this matter with a view to finding ex 
actly how matters stand. That these reports have left 
an impression upon the public mind is suggested by the 
number of letters which reach this office asking for in 
formetion as to the character of shooting done in our 
Navy teday and its relative excellence as compared 
ith that of foreign navies 
These are difficult questions to auswer, mainly for 
the reason that the majority of the naval powers do 
net disclose the results of target practice. Even in the 
ease of the Hritish, the results given, for want of de 
tuiled information as to the conditions under which the 
trials are held, are not very illuminating We know 
that the last published British elementary practice, 
that is, practice at short range, showed an improvement 
over previous years, and we know that they carry on 
about the same amount of battle practice as we do in 
our own Navy The Germans have somewhat less bat 
tle practice, or practice at fighting ranges and under 
fighting conditions, than we have; and we know that 
the rest of the naval powers, because of the great ex 
pense presumably, engage in considerably less target 
practice than we do 
Is our gunnery better, equal to, or worse than that 
of, let us say, the British and the Germans? In answer 
to that we have to say that we simply do not know 
’robably, because those two great naval powers are 
now af war, they are carrying on a large amount of 
practice under battle conditions, far more than they 
would in times of peace, and therefore we presume 
their shooting to-day is better, and possibly consider 
ably better, than our own. But this is mere guesswork. 
With regard to actual conditions in our own Navy, 
it may he said that while results at the target are far 
below what our ordnance officers could wish, the pres 
ent conditions are not alarmingly bad What is worry 
ing our Navy Department is the fact that, whereas it 
© look for a steady improvement in tar 


is reusonable 
get practice, due to improved guns, better sighting and 
range-finding appliances, etc., it is no better, if as good, 
tovlay as it was ten years ago, and the elementary 
practice held last fall was the poorest of any in the 
five years during which the present methods of carrying 
out target practice have been in use 

Of course, it must be taken into consideration that 
to-day the target is smaller, that the runs past the 
target are made, generally, in rougher water, and that, 
therefore, the test is more severe: but we are informed 
by officers whe are enthusiastic in their endeavors to 
mpreve gunnery in our Navy that, even if allowance 
is made for these conditions, the results achieved are 
no better and, according to the opinion of some of them, 
not even as good as they were ten years ago 

As carried on to-day in our Navy, there are two kinds 
of target practice—the elementary and the battle prac 


tice. The elementary, which is held for the purpose of 
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selecting gun-pointers, takes place at short ranges of 
from 1,600 to 1,800 yards. The target is moving and 
the ship opens fire at a range of about 1,800 yards, the 
range decreasing to a minimum of about 1,600 when 
the ship is directly opposite the target, and increasing 
thence gradually to 1,800 yards when the “cease fire” 
is sounded 

Battle practice is carried out under battle conditions. 
The ship is stripped for action; she approaches the 
target diagonally at a constantly changing range; and 
the corrections are made by spotting the fall of the 
shot from the fire-control platform. The minimum range 
for several years has been 9,000 yards, the ship being 
allowed to open fire at a greater range and receiving a 
proportionately higher mark for shots that get home at 
the greater distance; but the minimum range allowed 
was maintained at 9,000 yards, a reduction being made 
if the ship approached nearer. Ten to fifteen per cent of 
hits is considered good work under those conditions; 
but last fall, although the record was good, it should 
be noted that the average range for the ships that took 
part was 7,000 yards, and some ships steamed in to 
6,000 yards; furthermore, the ships steamed parallel to 
the target, with the result that the change of range and 
the difficulty of keeping on the target were correspond 
ingly smaller and the work of the gun-pointers was ren 
dered more easy 

The lack of improvement and, in some cases, the 
positive deterioration in target practice, are to be at 
tributed in large measure to the shortage of officers 
and to the fact that young and inexperienced officers 
have of late years been assigned positions on the fire- 
control platforms or ip the turrets, which formerly were 
held by officers of greater age and longer experience 
Thus, up to five years ago, a turret would be com 
manded by a lieutenant with a junior officer as assistant, 
whereas, to-day, due to the shortage of officers, many 
turrets are in charge of junior lieutenants or ensigns 
without any assistants. 

One respect in which the Navy has been handicapped 
has been the breaking up of the Atlantic fleet into small 
units. The separation and isolation of ships lower that 
great spur to excellence—the spirit of competition. 
When the ship makes its individual run with the whole 
of the fleet as spectators (conditions which obtained 
when the Editor was present at battle practice on the 
Southern Drill Grounds some years ago) the presence 
of such a critical audience is a stimulus to everyone on 
the ship concerned—a stimulus which can never be 
present when the same ship goes out to make her run, 
solitary and unobserved 

The moral effect of immobilizing the Atlantic fleet 
off Vera Cruz for many months last year may or may 
not have been helpful to a solution of the Mexican diffi 
culties; but its effect in breaking in upon the regular 
routine of target practice has, for the reason given 
above, been decidedly harmful, and the target practice 


records prove it 


Light on the Seamen’s Bill 


HE possibilities and limitations of the construc- 

tion, management and operation of modern sea 

craft make the problem of recreating our mer 

chant marine one of great magnitude and complexity: 
but it is not insoluble, even by a nation most of whose 
legislators have been trained in an environment far 
removed from the sea. Until the enactment of the law 
of August 12th, 1912, all ships flying the American flag 
had to be built in American shipyards, where the cost of 
construction was from thirty to forty per cent greater 
than in other countries, with all that that involved in 
the way of earning dividends, providing for deprecia- 
tion and covering by insurance on the excess cost. This 
disability alone had been sufficient to deter American 
shipowners from attempting to successfully compete 
against the foreign shipowner. By the act of 1912 and 
the extension of that act in 1914, Congress enabled the 
American to purchase anywhere a ship to be operated 
under the American flag in the over-seas trade. This 
was a step in the right direction, and despite other 
existing handicaps American shipowners fancied they 
could perceive the dawn of a new era in which they 
would have a fighting chance to show their mettle. But, 
alas, the same Congress that passed this statute sud- 
denly introduced the Government Ship Purchase Bill. 
To compete against such handicaps as the lower cost of 
feeding and the lower rates of wages of officers and 
crews on foreign ships, with the larger number of 
licensed officers required on American ships, not to 
mention the expensive requirements of American ad- 
ministrative officials which are not demanded by for- 
eign governments, would have taxed the ability of the 
American shipowner to the limit; but to compete 
against Government owned lines was asking too much. 
At the end of the same Congress the so-called Sea- 
men’s Bill was passed. This bill embodies several radi- 
cal innovations in maritime law, all of which had been 
submitted and several rejected at the International 
Conference on Safety of Life at Sea held in London 
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from November 12th, 1913, to January 20th, 1914. The 
conference, which had been called at the suggestion of 
the Government of the United States, comprised repre- 
sentatives of the fourteen principal maritime nations 
of the world, and was composed of men trained to the 
sea and experienced in the administration of the laws 
relating to maritime affairs. Some of the provisions 
of this measure are fraught with menace and possibly 
irreparable injury to our domestic coast shipping, and 
particularly to our Great Lakes’ steamers. No uni- 
form set of inflexible rules can be devised to be made 
applicable to a shipping of such a diversified character 
as that of the United States without having such con- 
sequences 

The features of this bill, however, which are of 
most serious import and likely to be far-reaching in 
their effects, are those requiring that at least sixty- 
five per cent of the deck crew, exclusive of licensed 
officers, shall be certificated able seamen, that seventy- 
five per cent of the crews in all departments of the ship, 
deck, engine-room and steward, shall speak the lan- 
guage of the officers, and that the seamen shall have 
the right to demand half their wages at each port after 
five days’ service. To obtain a certificate as able-sea- 
man in the coastwise and deep-sea trade requires a 
preliminary service of three years on deck. The work 
performed by the deckhands on board a modern steam- 
er, with her short masts, little rigging and almost no 
sails, is of the most ordinary kind of unskilled labor, 
and to insist that it requires three years’ experience to 
acquire facility to perform such duties is absurd ; capac- 
ity alone should be considered. 

The other requirements of the bill in regard to 
certificated lifeboatmen, which are taken from the 
recommendations of the London Conference, amply 
provide for the safety of life without this additional 
requirement of certificated able-seamen. The effect of 
this feature of the bill will undoubtedly be to re- 
strict the number of men available for crews. More- 
over, these certificated men will naturally concentrate 
at the larger ports, where there is greater opportu- 
nity for employment, and few will be found at the 
lesser ports, where, should a number of these certifi- 
cated able-seamen leave a ship, it would be difficult to 
replace them. Should this happen at a foreign port, 
it is hard to understand where a shipmaster would ob- 
tain the requisite number of men with these certificates, 
and as the ship could not leave port without her com- 
plement the embarrassment from such a state of affairs 
can be imagined in the case of a ship having a large 
number of passengers, or a highly perishable cargo, or 
mails aboard. Our laws provide that a licensed officer 
who, to the hindrance of commerce wrongfully or un- 
reasonably refuses to perform his official duties shall 
have his license suspended or revoked, but there is no 
provision in the Seamen’s Bill for any such penalty in 
the case of the certificated able-seaman. The only 
penalty incurred by the latter when he deserts his 
ship in violation of his shipping articles is that he shell 
forfeit his accrued wages, and the provision of the 
bill that a seaman shall be entitled to demand half his 
wages at the expiration of every five days is specially 
devised to minimize this. 

The language requirements must of necessity militate 
against our trans-pacific steamers. Indeed, the Pacifie 
Mail Steamship Company have already issued public 
notice of the withdrawal of their five steamers, which 
are among the largest at present under the American 
flag. These ships are obliged by law to carry American 
licensed officers, but their crews are largely Chinese. 
The petty officers among the crews understand Eng- 
lish and are able, without any difficulty, to communi- 
cate the orders given them by the American officers. 
On no ships are the orders given by the officers to the 
seamen direct; it would be a physical impossibility on 
any large steamer to do so. To insist that seventy-five 
per cent of these Chinese shall speak English would 
prevent their being available in any department of an 
American ship. It will, therefore, be impossible to 
operate American ships in these trades on a paying 
basis in competition with the established Japanese lines 
which can easily complty with this requirement as the 
officers and crews are all Japanese. The difference in 
the wages cost would be insurmountable. The conten- 
tion that the provision of this bill permitting foreign 
steamers to desert their ships and violate their con- 
tracts with impunity while in American ports will be 
taken advantage of by these crews to demand the high- 
er wages prevailing at American ports, and thus the 
cost of operation on all vessels will eventually be equal- 
ized, fails to take into account that these crews would 
be liable to imprisonment upon their return to their 
native country, and, in the case of the Japanese that by 
virtue of the convention between Japan and the United 
States the Japanese seaman is not granted a passport 
to enter the United States. The ultimate result will 
undoubtedly be to turn the entire trans-pacific traffic 
over to the Japanese and eventually the traffic from the 
Atlantic American ports to the Orient via the Panama 
Canal. 
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Astronomy 


Winnecke’s Comet, which was last previously 
visible in 1909-10, has returned very nearly according 
to calculation, having been found by H. Thiele, with 
the great reflector of the Hamburg Observatory on 
April 4. It was then in Leo Minor, and of the 16th 
magnitude. It is due to reach perihelion September 1. 

Earliest Visibility of the New Moon.—A Pittsfield, 
Mass., correspondent of Popular Astronomy writes 
that he was able to find the new moon with field glasses 
and then glimpsed it with the naked eye at 7:44 p. m., 
May 14, when its age was only 21 hours and 13 
minutes. Can anyone beat this record (leaving solar 
eclipses out of consideration)? 

Rotation of the Solar Corona.—Photographs of 
spectra of the east and portions of the sun’s 
corona, obtained at Strémsund during the eclipse of 
last August by Messrs. Bosler and Bloch, of Meudon 


west 


Observatory, appear to show that the co~ona rotate: 
in the same direction as the surface of the sun and 
more rapidly. A comparison of the displacements of 
the spectrum lines indicates an equatorial velocity of 
about 3.9 kilometers per second. 


Miss 
William R 
Geneva, N. Y., 
a very brilliant object, equaling Venus, just over the 
sunset point about ten minutes after sunset. It was 
seen for about two minutes, when it was obscured by 
a narrow cloud. Search on the next evening failed 
to reveal the object. Dr. Brooks is of the opinion 
that this object was the nucleus of a very brilliant 
comet, the tail of which was rendered invisible by the 


Anna Caroline Brooks, daughter of Dr. 
Brooks, director of Smith Observatory, 
on the evening of June 25th, observed 


bright sky so near the sun. 

Did Copernicus Ever See Mercury?—One of the 
stereotyped statements in works on astronomy is that 
Copernicus was never able to catch a glimpse of 
Mercury; a planet which, at greatest elongation, is 
easily observed with the naked eye in all parts of the 
United States, but is by no means so easy to observe 
in northern Europe. The Journal of the Royal Astro- 
nomieai Society of Canada quotes extracts from many 
astronomical writers, including Copernicus himself, 
the net result of which is to leave us in the vale of 
uncertainty as to whether this illustrious astronomer 
did or did not ever behold the planet in question. 


The Variability of Mira, or Omicron Ceti, which, 
with the probable exception of Algol, is the best known 
of all variable stars, has been the subject of some 
recent observations which are summarized in Nature. 
The variability of this star is quite irregular, both as 
to period and as to the maximum and minimum magni- 
tudes attained. At its last maximum, which occurred 
last January, it reached a magnitude of only 4.2, while 
the maxima in 1910, 1911 and 1914 were 3.3, 3.5 and 
Atits brightest maxima its magni- 
Its minima 
that these 


3.6, respectively 
tude has been estimated as high as 1.2. 
range from 8.0 to 9.5. It is suggested 
minor changes are themselves periodic. 

The New Draper Catalogue of Stellar Spectra which 
has been in preparation since 1911 at the Harvard 
College Conservatory under the direction of Miss 
Annie J. Cannon, is approaching completion. In the 
middle of April Miss Cannon reported that the ob- 
servations for the catalogue would probably be finished 
in six months, and that printing might be started 
soon after that time. This immense work, which will 
include the spectra of about 200,000 stars, has been 
described as the largest astronomical undertaking 
hitherto carried out almost wholly by women. Up to 
April 17, the number of spectra classified was 199,196. 
About 150,000 of these had been identified, the facts 
being copied on cards, which are filed in order of 
right ascension, where they may be readily consulted. 
The spectra of more than 8,000 stars have been sent 
to astronomers in the Old and New Worlds for use in 
various investigations. 

The “Tricolor Star.—Patriotic enthusiasm, now 
at a high pitch in France, has been seeing in the 
heavens things which it likes to regard as symbolical 
the war. The most talked of 
“omen” has been a tricolored star seen over the 
western horizon last autumn and over the eastern 
during the winter. Prosaic astronomers have unkindly 
identified this marvelous star with Venus, which, 
like any other heavenly body, shows the spectral 
colors when it is near the horizon. It is remarkable 
how often Venus has been taken for something that 
it is not. One would think that no civilized human 
being could arrive at years of discretion without 
becoming well acquainted with that lovely planet 
under her own name, yet her brilliant light in the 
evening or morning sky is forever starting some wild 
rumor. In 1797—also a time of patriotic fervor— 
Venus was hailed in France as the star of Napoleon. 
In recent years she has most frequently been taken 
for the light of a spying Zeppelin or aeroplane. It may 

added that in some parts of France the ‘tricolor’ 
Star of the last few months was not Venus, but Sirius. 


of French victory in 
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Science 

A Recrudescence of the Daylight-saving Fallacy is 
reported from Canada by the American consul-general 
at Halifax. According to his report, meetings are being 
held all over the Dominion with a view to bringing to the 
attention of the federal parliament the alleged desirability 
of setting clocks back one hour on April Ist of each year, 
continuing to some autumn month, “in order to give 
more daylight for work or pleasure.” Of all dates that 
might be selected for perpetrating such a piece of arrant 
nonsense, April Ist is undoubtedly the most appropriate, 
in view of the traditional associations of that day. 


Why is Glue Sold in the Dry State?——-The drying of 
glue is the most difficult and delicate operation in 
its manufacture. The dried glue retains a variable 
percentage of water, and it must be soaked for a con- 
siderable time before it can be used. Prof. Wilhelm 
Ostwald has suggested that it would be far better to 
sell glue in the form of a jelly of definite water content, 
which could be kept for any length of time in open 
vessels by the addition of a small quantity of a suitable 
antiseptic, such as beta-naphthol, and could be made 
ready for use quickly by heating. 


Color Variations of the Black Bear.—Studies made at 
the American Museum of Natural History show that the 
so-called blue or glacier bear, formerly classified as a 
distinct species under the name of Ursus Emmonsi, and 
confined to a limited region near the St. Elias range in 
Alaska, is only a color phase of the black bear (Ursus 
Americanus). The black bear has a number of other 
well-marked color phases, some of them very local. Thus 
the white bear, formerly called Ursus Kermodei, is 
apparently one of these variants; while the cinnamon 
bear is a well-known color phase of the same species. 


Blood Bread.—Prof. Kober of Munich has pub- 
lished a little treatise on the utilization of blood as 
food, from which Die Umschau quotes the following 
statements concerning the use of blood in breadmaking. 
For centuries blood bread has been the staff of life of 
the Esthonians of the Baltic provinces and their colo- 
nies in all parts of Russia. It is made of rye flour, with 
an admixture of at least 10 per cent of whipped hogs’ 


blood. In the vicinity of Petrograd ox blood is also 
used. Blood bread is very nutritious and is highly 
praised by Esthonian physicians because of its 


richness in organic compounds of phosphorus and 
nerve-restoring salts. Bread made with ox blood 
dries very quickly, but this defect can be remedied 
by the addition of potato flour, which is now a 
common practice in Germany. Blood bread is the 
most natural substitute for meat and, with govern- 
ment control of the slaughter houses, it need cost 
little or no more than ordinary bread. According to 
the Frankfurter Zeitung, rye bread containing hogs’ 
blood has long been used in Oldenburg. 


An Interesting Solar Halo was observed at several 
points in the eastern United States on May 20th. As 
seen at Philadelphia and very generally in eastern 
Pennsylvania and New Jersey, the halo included, in 
addition to the ordinary heliocentric circles of 22 
degrees and 46 degrees radius the parhelic and a pair 
of oblique ares of the anthelion. At some points the 
rare anthelic 1 itself was visible. As usual, this halo 
has been described in scientific journals, and 4 fortiori 
in the daily newspapers, with the cireumlocution which 
results from ignoring the well-established nomencla- 
ture of halo phenomena. A botanist who wishes to 
record the occurrence in some locality of Bellis perennis 
does not waste words in repeating the descriptions of 
this plant found in standard manuals of botany. On 
the other hand, the occurrence of almost any optical 
phenomenon of the atmosphere is commonly reported 
with little or no regard to the existing body of knowl- 
edge on the subject. 

The Mortality of Waterfowl Near Great Salt Lake 
has attracted widespread interest in recent years, 
and there have been many speculations as to its 
cause. Thousands upon thousands of wild ducks, 
snipe, sandpipers and other birds have perished, and 
the situation is of more than local importance, as 
immense numbers of birds stop in this region while 
migrating and many of them succumb to the prevail- 
ing malady. A similar mortality has been reported 
at Tulare and Owens Lakes in California, and prob- 
ably occurs at many other points in the west. This 
matter has recently been investigated by the U. 8. 
Biological Survey, which finds that in all probability 
the trouble is due to an alkaline poison. The birds 
probably sicken in the shallow water bordering the 
mud flats. As these flats dry after high water, salts 
and alkalies crystallize on the surface of the ground. 
Later pools from rain, or a steady wind blows the water 
over the flats; the highly soluble salts are taken up 
by the water; and birds feeding in the water thus 
charged are poisoned. Concentration of the salts by 
evaporation in poorly drained pools leads to the same 
result. Measures for keeping the water fresh are the 


only remedy thus far indicated. 





Automobile 


100 Hours Free Service!—A novel type of free service 
plan has just been started by one of the large motor 
companies of Detroit. Every purchaser of a car made by 
this company will receive hereafter a coupon book with 
his car, entitling him to an hour's free repair and over- 
hauling for each coupon. The book contains one hundred 
coupons, good for one hundred hours. The coupons will 
be accepted by any dealer or service station handling 
this car. 


Eight-Cylinder Knight Motors.—-The Knight sieeve- 
valve motor is to be produced in eight-eylinder V- 
type form this year, and to be embodied in a car selling 
at $1,095. The peculiar advantages and also the 
mechanical difficulties of a sleeve valve engine are 
said to have been fully taken into consideration in 
this new motor, and from the standpoint of the 
automobile engineer it is doubtful if any other develop- 
ment in the industry in this stirring year 1915, ap- 
proaches the new motor in interest. Not even the 
remarkable Twin-Six motors, of which five are already 
on the market, have created as much interest and 
speculation as the Knight-engined “Eight.” [ts work 
is destined to be watched with the greatest of atten- 
tion. 


New British Pump Keeps Tire Hard.—A tire pump 
that not only pumps up any tire within a few minutes, 
but that keeps the tire at that pressure regardless 
of punctures, is a British invention. The pump can 
be attached to the hub of the wheel in less than a 
minute by any person. It works on the rotary pump 
principle, each revolution of the wheel, while runuing 
the car, driving air into the tire, and so effective has 
this device shown itself during a recent official test by 
the Royal Automobile Club of Great Britain, that a 
tire, deliberately punctured in five places, was kept at 
full pressure as long as the car was kept running. The 
device appears to have solved the roadside repair 
problem. No car need stop because of a puneture; if 
fitted with one of these pumps, as it can be run with 
ease and without danger to the nearest garage or re- 
pair shop. 


The Headlight Glare Problem.—Realizing the extreme 
importance of the glaring headlight problem, which has 
caused much anxiety, adverse legislation and ill feeling, 
the Society of Automobile Engineers has officially recog- 
nized it as demanding immediate attention. A series 
of tests have been worked out which may *¢o used as 4 
standard definition of what constitutes a dangerous 
‘“‘glare,”” and the results of such tests will be submitted 
to manufacturers of headlights, with a view to diminish- 
ing the ‘“‘giare’’—which is something quite different from 
the strength of the light itself, headlights of compara- 
tively low candle-power and short distance efficiency, 
yet are abnormally glaring to the eye of the observer 
stationed somewhere in front of the automobile. Future 
headlights are to be constructed according to scientific 
formulz, eliminating the glare but thoroughly retain- 
ing the far-reaching effects of a searchlight upon the road 
itself. 


American Has Turtle-Back Armored Car.—A 
novel type of armored motor car has been designed 
by a resident of Lowell, Mass., which contains some 
very original ideas as to protection from rifle and gun 
fire. The car is shaped exactly like a turtle, the upper 
and lower shell being joined at a distance of about 
sixteen inches above the ground. The wheels are 
almost entirely covered by the armor. The latter is 
composed of steel shells, curved to represent a turtle- 
back, the inventor claiming that such a construction 
renders the persons in the car immune from rifle and 
machine gun fire, as the bullets are deflected into the 
air. Loopholes for firing, a periscope for steering. 
emergency doors in the rear and on both sides, a pow- 
erful motor under the driver's seat, and a quick-firing 
gun mounted on a revolving base—these are all parts 


of the design. 


Production Plans for 1916.—Alihough the year 
1915, in the automobile business sense, has been tlhe 
most wonderful in the history of the industry, next 
year promises to eclipse it entirely. The manufactur- 
ing plans of all the large companies have been com- 
pleted, orders for parts and accessories have been 
placed and a fair estimate can now be made of the 
number of new cars to be turned out next season. In 
this compilation twenty companies are listed under 
letters of the alphabet separately, the remainder being 
grouped in their entirety. The figures are based on 
knowledge of parts and materials 
the ‘‘estimates’’ given by the companies themselves 
A, 500,000; B, 100,000; C, 80,000; D, 75,000; 
E, 60,000; F, 40,000; G, H, I, J, K, 25,000 each; 
L, M, N, O, 20,000 each: P, Q, R, 8, T, 10,000 each; 
the remaining eighty-odd companies turning out 
less than 75,000 ears together. The total number for 
1916, therefore, will be in excess of one million new 
cars! That the country will be able to absorb them is 


a certainty. 
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Fig. 1.—The original “grasshopper” locomotive, with a modern freight engine: Baltimore & Ohio Railroad. 1832-1911. 


A Contrast in Locomotive Practice 
An Engine of To-day and One of Eighty Years Ago 


By Herbert T. Walker 





N almost forgotten page of locomotive history wil ro prevent the breakage of gear wheels, as previously landish design as the “Grasshoppers” found so much 
A be i 1 by the accompanying engravings, the alluded to, later engines of this class had a separate favor; but the reason they were used on the Baltimore 
st of which shows two locomotive engines together countershaft for the spur wheel and connecting rod & Ohio Railroad was the unusually light strap rails 
wilt in 1831-82. the other in 1911 cranks, and a second countershaft and pinion provided and sharp curves prevailing on that line as originally 
They differ so widely in design and construction that with outside cranks coupled by short rods to cranks buiit Some of the curves at the street corners had a 
one might doubt hether the earlier example, the “At on the driving axles, which were also coupled together radius of only 60 feet, hence a short wheel-base was 
antic wa tended for the same class of work as its An engine of this improved form is shown in our sec imperative, which necessitated the upright boiler. This 
giganti mpanior No. 2415 Nevertheless, such i ond illustration With this arrangement the two coun in turn had to be kept as low as possible to prevent the 
the fact tershafts were securely held in their bearings and the engine from being top-heavy, which could only be done 
The Atianth was built by Davis & Gartner of vertical play of the driving wheel axle put no undue by employing small wheels. These were geared two to 
York, Da ind was placed in service on the Baltimore one, so that the piston velocity was low in proportion to 
& Ohio Railroad in 1882. As will be seen, the boiler is the speed of the driving wheels; for it is obvious that 
vertical, as are also the cylinders, the piston rods of the clumsy grasshopper beams could not run fast with- 
which are mnected to vibrating beams, transmitting out making the engine unsteady, besides racking the 
power to the drivir wheels by means of cranks on boiler to which they were fulcrumed. 
an independent shaft, which is geared to the driving Turning now to the Mallet compound articulated loco- 
wher ixle by a spur wheel and pinion, so proportioned motive, which is one of several of its class built by the 
that the driving wheels make two revolutions to one American Locomotive Company, we are impressed with 
its dimensions; for the low-pressure cylinders (at the 


of the independent crankshaft 
front end of the engine) are 41 inches in diameter 


Oniy one pair of wheels was used as drivers, which 
are feet in diameter The eylinders are 10 inches in only 10 inches less than that of the boiler of its pred- 
lismeter with a stroke of 20 inches. The boiler is 51 ecessor. In the matter of length also we find that the 
nehe i diameter and 69 inche high rhe engine modern engine has a wheel base of over ten times that 
originally weighed 6 tons with fuel and water It of its companion. Its weight is 231 tons and the total 
gave much trouble at first, for the gear wheels wore heating surface amounts to 5,540 square feet. Its trac- 


irregularly and broke often, owing to the vertical play tive effort, when working compound is 105,000 pounds, 
of the driving wheels in the pedestal jaw but when working simple it reaches 126,000 pounds. 





Nevertheless, with all its defects it drew a load of This enables the engine to haul loads of 1,500 tons on 








——— 2l4 per cent grades over curves of 9 to 12 degrees, 





18 tons at an average speed of 12 miles an hour; but 
which is a very creditable performance. 


on several occasions it hauled 30 tons from Ellicott Fig. 2.—An improved “grasshopper” engine. 
Milis to Baltimore, a distance of 13 miles, within an Baltimore & Ohio Railroad. 1833. A comparative table of dimensions of the two engines 
hour. Running with its tender only the Atlantic” has is here appended, giving a good idea of the great prog- 
attained a speed of over 30 miles an hour train upon them. The gearing ratio of two to one ress made in locomotive practice during the past eighty 
Other details are of interest The boiler is multi was retained, and between 1832 and 1837 about 20 of years. 
tubulur and the fuel was anthracite coal. The exhaust these engines were built, one or two of them for foreign The writer’s thanks are due to Mr. F. H. Clark, 
team drove a fan for urging the fire, and some of these railroads. Several of them remained in service for General Superintendent of Motive Power of the Balti- 
engines retained this device for many years in spite over 50 years, and the “Atlantic” is still in the posses more & Ohio Railroad, for his courtesy in furnishing 
of the fact that the steam blast pipe was in use on sion of the Baltimore & Ohio Railroad. the interesting particulars embodied in the present 
British locomotives as far back as 1805. The “Atlar In view of the fact that in the year 1829 George and article. 
tic” and other engines of its class are known as of the Robert Stephenson had built their “Rocket” engine 
Grasshopper” type, owing to the resemblance of the for the Liverpool & Manchester Railway and that this Using Explosive Gas Burners Under Water.—Explo- 
beams and connecting rod especially when in action engine embodied all the essential features of the mod sive gas burners have been successfully used in recent 
to the hind legs of that insect ern locomotive, it appears singular that such an out- experiments for the autogenic cutting of metal under 
water. According to the Zeitschrift fiir Sauerstoff- und 
Cylinders Driving Wheels Boller Stickstoffindustrie the process is very simple. It is 
Basins wal. wongsht in — Average only necessary to serew over the point of the burner a 
' ae —! , oe Power bell-shaped hood into which compressed air is led during 
the cutting. The water is thus forced away from the 


mouth of the burner, so that the flame can burn freely. 
oy 7 om = ~— os vey atin It is said that successful experiments with this new 
burner have been conducted at Kiel. Among others, @ 
diver working at a depth of 5 meters cut through a square 


H. P. 26 in . . . onns . 
241 L. P. 41 in 40 ft. 8 in 897% in. | 210 Ibs 231 tons 126.000 Ibs! 1.500 tons piece of iron with an edge 60 millimeters long in 
30 seconds. 
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Celestial Globe and Tellurian 


N order to give school children a graphic demonstration of 
ie elements of astronomy, the apparatus pictured in the 


accompanying engraving was invented. It 
the 
night ; 


explain clearly and with considerable accuracy 


following a 
morning and evening; 
the 


tronomical phenomena: Day and 


sunrise and sunset; civil and 


astronomical time ; four seasons of the year; the 


is arranged to 
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equinoxes and solstices; the phases of the moon; 
Mercury and Venus as the morning and evening 
stars: the tides; latitude and longitude; the solar 
day; sidereal, tropical and leap years; the sun’s peri- 
helion and aphelion; the sun’s semi-diameter and con- 
stellation; the sun’s declination for every day of the 
year, and its right ascension, not only 

for every day, but every hour and 


minute of the day the moon's declin- 


ation, apogee and perigee; the moon’s 


librations in latitude and in _ longi- 
tude; the moon's surface; the equa- 
tion of time; the right ascension of 
the mean sun; right ascension of the 


true sun; the earth’s meridians and 


parallels of latitude ; 
lines for Jantiary 


the isothermal 


and July; oceans, 
seas, lakes, countries and cities. 


The 
chart, 


globe is accompanied by a 
the 
an overlying transparent 
the exact 
of the 


reference to any 


and by proper shifting of 


disk, shows 


location and configuration 


heavenly constellations with 


point on the earth’s 





surface at any time. The chart gives 
the names of the planets and their 
satellites, together with their mean 


Why, then, is it that so many 
fore lost their lives through asphyxiation, paralysis, et« 


to the surface in apparently sound conditions? 
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plied with air in the usual way might dive to about four hundred feet !” 


under-water workers lave hereto- 


aiter 


dives at much more modest depths and following their return 


In answer- 


ing this we shall tell how Crilley and his mates have done 


the work they have, and, at the same time, we shall 
acknowledge our indebtedness to that committee, insti 
tuted by the British Admiralty some years ago, which 
blazed the way to our present fuller understanding of 


the physiological circumstances involved in pressure 
work, whether it be that of the diver or the sand heer in 
the caisson. The human body is decidedly complex and 


ail parts of it are not reached by the arterial circulation in 


the same period of time. The capil- 








the blood much 
slowly than do the active arteries of 
the the 


tissues fed by the capillaries up 


laries carry more 


main circulation, and, again, 
take 
the blood at a still more sluggish rate. 
Reversing this process, the blood that 
has the 


the venous ebb of the main circulation 


reached tissues returns to 


last, and this may mean a lag of an 


hour or more under some conditions 
Let 
come of this tardiness. 

When a 


pressure, the blood in the cells 


us what is the possible out 


see 


diver breathes air under 


of the 


lungs absorbs the air under that pres 
sure—both the oxygen and the nitro 
gen—and the arteries carry it lito 


the body. The longer the man is un 


der pressure the farther the absorbed 





will be carried into the system 


LUSES 





distance, sidereal period, orbit veloe 


ity and mean diameter as well as the 


magnitude of the stars. The appa- 
ratus consists of a geographical globe with the usual 
horizon circle, over which is placed another circle that 


A. M. and 


time ; 


P. M., also the 
evening 


shows a division of civil time 
of 


moon’s 


division morning, 
the 


This circle does not completely cover the horizon 


astronomical noon, 


and midnight; age and mean right ascen 


sion. 
the 


circle and extended portion of the latter is marked 


howing right ascension the 
The night 


represent 


with sidereal time, or 
section of the over 
the 


connected 


heavens. 
shaded 
junctions of the 


division of the 


lying circle is to darkness and 


night and day sections are 


by a meridian circle passing over the top of the globe 
and there supporting two disks, one of which is in fixed 
to the lat 


ter is a rod on which is affixed a small sphere repre- 


position and the other movable. Connected 


senting the Secured to the moon is a slightly 
to 
In conjunction with this globe 


moon, 


conical cylinder which may be adjusted represent 
the shadow of the moon. 
on a separate stand is a sphere representing the. sun, 
but the 
of the sun, two small spheres representing the planets 


Mercury and Venus. 


and connected therewith, movable about axis 


In use, the sun would be placed 


at a from the globe and a handle 


the 


convenient distance 


on the overlying circle of globe, representing the 
direct ray of the sun, would be pointed at the sun. 

An endless number of experiments can be made with 
this apparatus, and the following is given merely as an 
example. Suppose that it is desired to find the posi- 
tion of the constellations for any date or any latitude 
First until the 
senting the direct ray of the sun points to the day and 
month desired the Find 
on the overlying circle the hour and minute of the day 
sought, the the 
tended portion of the horizon circle below. 


Next, place the transparent disk upon the star chart, 


turn the overlying disk handle repre 


as indicated on index circle. 


and read sidereal time shown on ex- 


Geographical globe with attachments to demonstrate the elements of astronomy. 


which accompanies the globe, so that the latitude of 
the place for which the observation is being made as 
shown on the transparent disk, is directly over the 


center of the star chart. Then rotate the transparent 
disk, maintaining the latitude of observation 
directly the of the chart, until the 


meridian line on the transparent disk passes through 


always 


above center star 


that point on the rim of the star chart which indicates 


the same sidereal time as that previously found on 
the celestial globe. 

if the observer now faces the south and holds up 
the star chart and transparent disk in the same rela- 


tive positions just found, he will find that all the stars 


and constellations on the star chart will occupy the 
same relative position to the observer as the actual 
constellations do at the time desired. The point on 
the star chart directly beneath the point marked 


“Zenith” on the transparent disk will be found to indi- 
cate the exact configuration of the heavens for the point 
directly above or in the Zenith for the latitude and time 
sought, while the rim of the transparent disk is directly 
over the constellations which are on the horizon of the 
observer. 


Effect of Pressure on the Diver 
N diving to locate the sunken submarine “F-4,” out- 
side of Honolulu harbor, Chief Gunner’s Mate Frank 
Crilley of the United States Navy broke all deep-sub- 
mergeuce records by going down to a depth of 288 feet. 
The this 
and has naturally wondered how the human body could 


public has been amazed by performance, 


withstand the enormous pressure of the enveloping 
water at that depth. However, that record does not 
outstrip the possibilities of our physical endurance. No 


less an authority than Prof. J. S. Haldane, M.D., F.R.S., 
has declared, “It would seem probable that a man sup- 


de 


ure the 


stages we have already 


the 


scribed, 


by 
The higher the pres 
more serious this becomes as the body 
Now a 
of the oxygen undergoes a chemical change 
the body but not 
all that is in the 
again pass out by the circulation in such fashion that 
the to 
The deeper the nitrogen, carrying with it 


reaches general saturation. considerabie part 


iis 


through 


action upon substance, so with the 


nitrogen, and absorbed system muat 


gas shall not have a chance produce bubbles, 


its 


initiai 


pressure, penetrates the tissues the longer the time re- 
quired to make sure of its retreat in its soluble union 
with the blood. 

If nitrogen bubbles form through a divei’s sudden 
ascent or decompression, and those bubbles press upon 
nerve centers or grow in volume enough to choke the 
heart and thus block the normal life stream, then 
paralysis or death, as the case may be, will follow. 
While the general circulation will quickly adjust itself 


to lessened pressure, the capillaries and the outlying 
tissues are much more tardy, and the welfare of the 
diver hinges entirely upon the time devoted to his de. 


compression. But the British investigators established. 
among other things, this fact of prime practical inm- 
portance—something of the utmost commercial value. 


No matter how deep the diver had gone or the length 
of time of his stay on the bottom, it was perfectly safe 
to bring him up quickly, at the rate of a foot a second, 
to a depth corresponding to half of the total absolute 
For instance, 


feet, 


pressure to which he had been subjected 
175 


hydrostatic pressure of 75 pounds and an atmospherk 


if he had been down to a depth of with a 


pressure of 15 pounds, making a total of 90 pounds, it 


would be perfectly proper to bring him up to a point 


where the combined pressures did not exceed 45 pounds, 


or let us say, 70 feet below the surface. This sudden 
rise of 105 feet would still insure against the forma- 


tion of nitrogen bubbles in the body, while it would get 


(Concluded on page 69.) 
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Experimental compression chamber used by the British 


Admiralty Committee. 





Photo-micrograph of spinal cord of goat 
killed by sudden decompression, 








Goat’r mesentery, showing nitrogen bubbles caused by 


rapid decompression. 
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URING the week ending July Tth the fighting 
LD... the numerous battle fronts did net differ mate 
rialiy in character from that which occurred in the 
previous seven weeks In the French, Italian, and 
Turkish theaters there were no murked changes in the 
situation, but kaleidoscopic changes continued in the 
German campaign against Russia on the eastern battle 
line, and the future developments of the great war de 
pend as much as ever on the outcome of this campaign, 
which is the supreme effort up to date of the German 
arinies 

The genera! disposition of all the contending forces 
makes this an opportune oecasion to recall very briefly 
the iarge strategic situation which has confronted Teu 
tons and Allies from the outset and has controlled the 
initiative of both sides. Germany and Austria-Hungary 
occupy a central position in Europe and lie side by side 
Intercommunication is easy naturally and has been 
greatly facilitated by the system of strategic railways 
constructed in both countries by way of preparing for 
this war Co-operation between their armies and the 
rapid concentration of the bulk of their forces on any 
one of the three principal battle fronts—Russian, 
Freneh, and italian—are controlling factors in the for 
mation of every German strategic plan, enhanced in 
importance because of the unfavorable geographical 
position of their enemies Intercommunication between 


the Allies is much more difficult, and is 
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By Our Military Expert 
Russian commander grows apace. More than two 
months have elapsed since the beginning of the present 
Russian campaign, and many times during that period 
the Teutons have seemed to be on the point of effect 
ually dividing the Russian forces; but on every such 
oceasion our morning papers have told us that the wily 
Russian has eluded this catastrophe and is withdraw- 
ing to a new position, where he can repeat his dan 
gerous but apparently necessary tactics. The Teutons 
have overrun much territory, taken many prisoners and 
captured much booty, but the Russian army is still 
intact with a vast unconquered territory behind it, and 
the Teutons are apparently no nearer a decisive deci- 
sion than they were some weeks ago. But there is no 
falling off in the vigor of their campaign and they ap- 
pear to be as determined as was Grant to fight it out 
on the lines they have chosen regardless of the time it 
may take 

The last effort to break the Russian line, begun dur 
ing the week under consideration, is being directed 
against the portion of the line which ran almost east 
and west between Kielce and Rawa-Ruska. This was 
the position of the battle front June 30th, and is shown 
on the map. After the capture of Lemberg in the latter 
part of June one German army (Gen. von Boehm- 
Ermoli) followed the Russians to the east of that city; 


on its right was another (Gen. von  Linsingen) 
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will eventually stretch the Russian line to the breaking 
point, if it should attempt to remain indefinitely to the 
west of Warsaw and the Vistula River. Either the 
German advance must be checked or the Russian line 
must be straightened out by the abandonment of War- 
suw and the territory west of the Vistula, or by the 
abandonment of the line of the Dniester and with it 
the balance of Galicia. 

The line selected for an advance on Warsaw is the 
sume as that selected by the Austrian General Staff 
prior to the war, and followed by the Austrian army 
in its first advance into Russia in the opening weeks 
of August of last year, when an effort was made to 
capture Warsaw before the Russians could mobilize. 
But the Austrians met stronger forces than they ex- 
pected, were defeated south of Lublin and driven back 
into Galicia, and finally to the south of the Carpathian 
Mountains to the positions they occupied when this 
campaign began two months ago. There seems to be 
but a small chance that this bit of the history of the 
war will be repeated. On the contrary, Warsaw, the 
unreached goal of many hard-fought campaigns, appears 
to be doomed. 

But there is much hard fighting ahead of the Ger- 
mans before the city is abandoned; for it is protected 
on the south by the strongly intrenched camp of Ivan- 
xorod and the fortress of Brest-Litovsk one hundred 

and fifty miles to the west. They will 


form strong supporting points for the Rus- 





almost impossible between the eastern and 


western fronts If Russia England 
France, and Italy could join hands and 


operate on a united front, the Germanic 


Looz 
forces would surely be overwhelmed by 
the weight of numbers and steel, despite 
their wonderful civil and military organi Piovaxow 


zation and superior leadership. But this 
is not possible, and the Russian flag will 
not dip in saiute to the flags of the other 
allied nations until Germany is prostrate 
From the beginning of the war every 
ampaign has been planned to get 

the maximum benefit from the central 
prostt f the Germanic nations In few 
words, the controlling idea of German 
strategy has been to concentrate on but 
one front at a time for the most powerful A 
offensive possible while conducting an ac 


tive defensive on other froats with the 
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sian army, but need not necessarily be 
captured by the Germans before the fall 
of Warsaw Just as the Russians sur- 
rounded Przemys! and passed it by in their 
advance into Galicia last October, so the 
Germans may surround Ivangorod and 
press on to Warsaw, protecting themselves 
from attack from Brest-Litovsk. <A sue- 
cessful bombardment of Ivangorod with- 
out railways to transport the vast quan- 
tities of ammunition would be a_ stupen- 
dous undertaking, and the only railway at 
all available before Warsaw falls is the 
one through Kielce, and it reaches but one 
small part of the front to be attacked. 
With the fall of Warsaw and Lukow, at 
the railroad junction between Warsaw 





— 

< and Brest-Litovsk, two more railroads are 
2 available to Ivangorod. The total lack of 
e railways in the eighty-mile section from 





/ the railroad through Jaroslov to the one 
4 through Lublin is a serious handicap to 
the German armies advancing on Warsaw. 
In fact, unless Ivangorod falls in the 





more restricted areas Napoleon would 


enemies until their 
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meantime, the German army on this front 
will be without rail communications until 








outmaneuver his 
armies were separated and beyond sup 
porting distance of each other and would 
then destroy them in detail, thus fre- 
quently winning campaigns with inferior numbers 
Germany is fortunate in not having to resort to skill to 
separate her enemies, since the geography of Europe 
has accomplished for her what would otherwise be a 
most diffienlt task: but we must admit that she has met 
with much snecess in her preliminary efforts at the still 
more diffienlt task of destroying in detail the vast 
armies that have been brought against her 

As has been said before in these articles, the decision 
that would most speedily terminate the war in Ger 
many's favor is to be sought on the western battle 
front, and the German pre-war plan was to seek and, 
if possible. reach this decision in a sudden campaign 
that weuld overwhelm France before Russia could do 
much harm in the east. She failed to do this and was 
competied to turn the bulk of the Teuton forces against 
Russia There are many reasons for concluding that 
the original plan has been abandoned only temporarily, 
but the developments of succeeding weeks in Russia 
bring increased doubt as to Germany's ability to re 
sume it in the near future, if at all, in sufficient force 
to insure success 

For a time the great German drive into Galicia 
promised so to weaken and demoralize the Russian 
army as to permit Germany to withdraw a million or 
more men from this frent and shift them to some point 
on the western front Such a force suddenly thrown 
inte the fight in France with artillery support and the 
disregurd for life that have characterized German at 
tacks at decisive points might well overwhelm the allied 
French and English and decide tue western campaign 
But the probability of the Teutons being able to do this 
grows less and less as time goes on without a decisive 
defeat of the Russians, and our regard for the crafty 


skill, strategic ability and sound leadership of the 


Advance of Austro-German drive from June 30th to July 7th. 


co-operating with a third (Gen. Pflanger) still farther 
south in an effort to drive the Russians across the 
Imniester. Field Marshal von Mackensen’s army was 
about Rawa-Ruska and to the west, where it joined 
hands with the army of Archduke Josef Ferdinand in 
the region of the junction of the San and Vistula rivers. 
To the west of the Vistula on the line running north 
to the Baltic were the forces that have been holding 
this section of the line throughout the campaign. In 
all there probably are more than two million men on 
the entire battle front, by far the larger part being 
east of the Vistula. The most spectacular moves 
throughout the entire campaign have been by the army 
under Field Marshal von Mackensen, and again it was 
in the favored position. It might push on to the east, 
break the line in its front, then swing to the southeast 
before the Russians on the Dniester could escape, and 
effectually cut off this large portion of the Russian 
army. Or it might advance north in conjunction with 
the forces of Archduke Josef Ferdinand against the 
east and west portion of the battle front in an effort 
to break the Russian line in this sector. The latter 
plan was chosen, probably because it offered as good 
chances as the first plan for driving a wedge through 
the Russian line, and, in addition, it would strike at 
the rear of Warsaw—a prize the Germans have sought 
since the opening days of the war. 

This new advance has succeeded in pushing the Rus- 
sians to the north, but has been as unsuccessful as all 
previous efforts to cut the Russian army in twain, and 
if we may judge by previous performances of that army, 
it will make any sacrifice of valuable territory and im- 
portant cities rather than permit such an outcome for 
the campaign. And important sacrifices will probably 
be necessary, for a continuation of the German advance 


it reaches and captures Warsaw, a dis- 
tance of nearly two hundred miles from 
the nearest Galician railroad. This might 
easily be a factor which would decide this campaign 
against the Germans. 

The Russians are holding on tenaciously to the line 
of the Dniester River in the extreme south. Here we 
have seen splendid examples of the power and initia- 
tive of which the Russian army is capable. Time and 
again this part of the army has made brilliant and 
suceessful attacks, only to lose all that was gained be- 
cause of reverses to the Russians elsewhere. The strong 
line of the Dniester is the natural resting place for the 
southern wing of the Russian army and may become the 
pivot on which the entire Russian line will swing in case 
it is forced to withdraw east of Warsaw to the line of 
the Bug River. This foothold near the Rumanian fron- 
tier is very important to Russia, and we may witness 
a continuation of the heavy fighting in this section. In 
the sixty miles between Stanislaw and’ the Russian 
frontier there are five parallel rivers running from 
north to south, each of which is available as a defensive 
line for the slowly retreating Russians. 

To the north of Warsaw, Germany’s activity has in- 
creased during the week, and it is quite probable that 
her forces in this region have been reinforced to such 
an extent that they will take an important part in the 
campaign against the Polish capital. 

On the French and Italian battle fronts the honors 
of war have been about equally divided during the 
week and neither side has made material gains. The 
French have been more active, and in some way the Ger- 
mans have found the strength to meet attack with coun- 
ter-attack sufficient to leave the balance undisturbed. 

The future still depends on the outcome of the Rus- 
sian campaign, and at this time predictions as to what 
that will be are accompanied by greater uncertainty 
than ever. 
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Why Do Men Over Forty Break Down? 
By Charles F. Bolduan, M. D., 


DIRECTOR BUREAT OF PUBLIC HEALTH EDUCATION OF THE 
DEVARTMENT OF HEALTH, CITY OF NEW YORK. 


HY do men over forty break down? An easy 
ol surely. Ask the prohibitionist reformer 
and learn that it is all due to alcohol. Or listen to a 
learned discourse on the chemistry of food by a food. 
faddist and hear him indict denatured foods. The earn- 
est member of the men’s purity league is certain that 
immorality is the cause of it all; the legislators of sev- 
eral of our Western States lay the blame on the “deadly 
cigarette.” And the harassed business man sitting in 
his club with a high-ball beside him and puffing at a 
black cigar assures you most emphatically that the rush 
of modern business life supplies the correct answer. 

But you, my dear reader, are more critical, more alert. 
“Do men over forty really break down?” you ask. They 
do. Moreover, in contrast to the diversity of expert 
opinions expressed, for example, regarding the alleged 
increase in cancer, there is entire unanimity regarding 
the reality of this increased breaking down of men over 
forty. To cite only a single convincing statement, let 
me reproduce here a table compiled from the United 
States Census reports: 


COMPARISON OF MORTALITY. 





Deaths per 1,000 males 


Per Cent 

Age | Increase or 
1900 1911 Decrease 
Under 5 54.2 39.8 — 26.57 
5 9 4.7 3.4 —27 . 66 
10 14 2.9 2.4 —17.24 
15 19 4.9 3.7 —24.49 
20 24 7.0 5.3 24.29 
25 34 8.3 6.7 -19.28 
35 44 10.8 10.4 — 3.70 
45 54 15.8 16.1 + 1.90 
55 64 28.9 30.9 + 6.92 
65 74 59.6 61.6 + 3.36 
75 and over 146.1 147.4 + 89 
All Ages 17.6 15.8 —10.23 


We see then that men past the prime of life do not 
live as long now as they did some years ago, a most 
unpleasant discovery for those of us reaching middle 
life. Surprising, too, when we recall how generally 
death rates have been falling during the past twenty 
years. Have then our statisticians erred? Not so. A 
little study of the table will show that there has been 
an enormous saving of life in infancy and childhood. 
In fact what our health measures have thus far accom- 
plished is to effect a remarkable saving of child life, 
bringing these children up to maturity and well into 
middle life, only to have them die off faster than did 
the previous generation at the same age. 

This at once supplies a clue to the cause of the in- 
creased mortality at the higher age groups—many of 
the children’s lives we are saving lack vital resistance; 
they constitute the weaker members of society and read- 
ily succumb to the diseases common in middle life. In 
this sense child welfare movements, to the extent that 
they reverse the Spartan principles of natural selection, 
tend to lower the vital resistance of the adult popula- 
tion. Therefore, one of the reasons why men over forty 
break down is because they recovered, in childhood, 
of marasmus or scarlet fever, or measles, or diphthe- 
ria, or some of the other common diseases of that 
period. 

We can gain a further insight into the reasons why 
men over forty break down by examining into the promi- 
hent causes of death which carry them off at that time. 
Without citing the figures, I may say that this reveals 
4 marked increase, in recent years, of deaths from heart 
disease, arterio-sclerosis, Bright’s disease, and certain 
diseases of the nervous system. 

These diseases are intimately related to one another. 
and have many causative factors in common. Among 
these the most important are over-indulgence in alcohol 
and tobacco, the poisons of syphilis, gout, rheumatism, 
and certain other diseases, over-eating, especially over- 
eating of meat, lead poisoning, muscular over-work, ex- 
posure to cold and wet, and exposure to great heat. 

A number of factors combine to make it extremely 
difficult for health administrators to make headway 
against the enormous prevalence of these diseases. In 
the first place, the onset of the disease is very insidious, 
So that the disease usually becomes well established 
before it is recognized. In the second place, it is not 
easy to prove to the satisfaction of the patient, the 
causal relationship of the inciting factor, even when 
this is recognized by the physician. Thirdly, most of 
the cases above enumerated (alcohol, tobacco, over- 
eating, syphilis) are intimately associated with some 
form of indulgence of the appetites, and these are diffi- 
cult to control. 

At the present time the average death rate in the 
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United States is about 14, i. e., fourteen out of every 
1,000 persons die annually. The writer is convinced 
that if syphilis and alcohol could be entirely eliminated, 
the rate would at once fall to 12 or under. 

Because of a false sense of propriety, very little is 
published in the lay press about syphilis. As a result 
very few laymen realize the enormous havoc wrought 
by this disease. Yet syphilis now infests at least ten 
per cent of our adult population, and leads to untold 
misery, sickness and death. It does much to crowd our 
hospitals for the insane and our homes for idiots and 
feeble-minded ; twenty per cent of all patients admitted 
to Bellevue Hospital give a positive Wassermann re- 
action, i. e., are infected with syphilis. Yet in the 
face of this, very few newspapers call the disease by 
name, employing instead such circumlocutions as social 
disease, blood infection or some other meaningless term. 

The evil effects of alcohol on the public health are 
too well known to need discussion. It is, unfortunately, 
impossible to secure any accurate statistics to measure 
the degree of this influence. Moreover, there is still 
considerable difference of opinion, even among compe- 
tent physicians, as to the effect on the human system, 
of small amounts of alcohol taken in the form of light 
wines or beer. On the other hand, there is quite general 
agreement regarding the pernicious effect of the con- 
tinued use, as a beverage, of distilled liquors. 

I have already mentioned that the diseases playing 
so prominent a part in the mortality of men over forty, 
namely, heart disease, arterio-sclerosis, and Bright's 
disease, begin insidiously. It is important to remember, 
however, that a competent physician is able to recognize 
the signs long before your own attention may be aroused 
by the symptoms. 

In this connection, the results recently obtained in 
the routine examination of the Department of Health of 
the city of New York may be of interest, especially since 
the average age of these employees, namely, 33% years 
for the men and 32 years for the women, represents 
the period when preventive measures should be begun. 
Of the 700 employees, 20 or 2.8 per cent were over- 
weight to such a degree as to menace their health; an 
abnormal high blood pressure with some albumen in the 
urine was found in 25 cases, or 3.5 per cent; some 
derangement of the heart of varying degrees of severity 
was found in 92 instances, or 13.2 per cent. Altogether 
the number of persons who needed either advice or 
treatment, or both, was 327, that is to say, 44 in every 
100 had, without their knowledge, some vital physical 
defect which might have shortened their life, by a num- 
ber of years, if it had remained undetected. 

The lessen is plain. If you are nearing or past forty, 
and are wise, you will consult your physician once a 
year, submit yourself to a thorough examination (in- 
cluding that of the urine) and carefully follow the ad- 
vice he gives you. Don't wait until you notice sus- 
picious symptoms; that is usually too late. 

In conclusion let me warn you of the dangers of over- 
eating. Most of us eat too much. We would do well 
to follow the advice of the great English physician, 
George Cheyne: “Every wise man, after fifty, ought to 
begin to lessen at least the quantity of his uliment, and 
if he would continue free of great and dangerous dis- 
tempers and preserve his senses and faculties clear to 
the last, he ought every seven years to go on abating 
gradually and sensibly, and at last descend out of life 
as he ascended into it, even into the child’s diet.” In 
short, why do men over forty break down? Indulging 


their appetites ! 


Disk Talking Machine Records Made by 

Anyone 

ERETOFORE it has been entirely impossible for 

the general public to make a disk talking machine 

record; it is true that through the cylinder graphophone 

a speech record could be made, but duplicates could not 

be had without repeating the recording process, and in 

many ways the cylinder process was unsatisfactory, 
especially for musical recording. 

For the first time in history it is now possible for 
anyone to make a disk talking machine record. Such 
a record will play upon any standard disk talking ma- 
chine. This is made possible through the Personal 
Record Department of one of the great companies, and 
these records are made at its recording laboratory in 
New York city by the same experts who have recorded 
the voices of the great grand opera artists and the great 
symphony orchestras. 

Heretofore satisfactory results in disk record mak- 
ing have been possible only for those artists who were 
experienced in making these records, assisted by the 
experts in the talking machine company’s laboratory. 
The process of recording has been so improved that ex- 
pert operators can now guarantee a faithful reproduc- 
tion on a disk talking machine record for anyone who 
wishes to make it. F 

These disk records are made from an original metal 
die or matrix so that it is possible to secure duplicates 
or additional copies of these records in the future, even 
hundreds of years hence. 
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United States Battleship “ California” and Class 
ITH the advent of the new class of United States 
dreadnoughts of which the “California” is the 

title ship, our battleships will take on a form which is 
unfamiliar to the public. This is due to the contour of 
the bow, which will be totally unlike anything seen on 
an armored ship of the United States since the creation 
of our new Navy began over thirty years ago. The 
bow with which we are all familiar curves gradually 
forward to be rounded below the waterline into the 
ram—this last being a weapon of offense. which the 
development of the modern tactics has shown to be 
useless, 

The great punishing power and extreme penetrating 
range of modern naval ordnance have made tt certain 
that one or the other of two contending ships will be 
so severely handled before it can get within ramming 
distance, that ramming, as part of the tactics of a 
modern sea fight, has ceased to be seriously considered 
Hence the decision of our naval constructors to omit 
the ram altogether, and build our future battleships 
with the outwardly-curving stemhead and bows widely 
flaring above the waterline which characterize the clip 
per bow. Not only will deadweight be saved by this 
construction, but the turning ability of the ship will 
be somewhat improved, and the fuller lines above the 
waterline will give to the “California” and her sisters 
superior seagoing qualities when driving hard inte a 
head sea. 

The ships of the “California” class are enlarged 
“Oklahomas,” of 4,500 tons greater displacement and 
mounting two additional 14-inch guns. The armor 
protection is somewhat heavier, and the protection 
against under-water attack has been amplified by the 
further extension of the subdivision and by the proevi- 
sion of improved anti-torpedo bulkheads, designed to 
localize the effect of the very heavy explosive charges 
carried in the head of the latest torpedoes. 

The “California” has a long forecastle deck, which 
is carried aft to the main lattice mast. Forward on 
this deck are two turrets, each containing three 14- 
inch guns, those in the after turret firing above the 
roof of the foremost turret. On the main deck, aft are 
two three-gun turrets similarly disposed. This gives 
a concentration of six 14-inch guns ahead, six a»tern 
and a broadside fire of twelve 14-inch guns 

The three guns in each turret are mounted in a com- 
mon sleeve, and are elevated, trained and fired as one 
gun. This arrangement greatly assists the spotter in 
locating the fall of the shots, and making the corree- 
tions necessary in the elevation. Moreover, the plac- 
ing of three guns in one turret effects a valuable saving 
of weight. 

An admirabie feature of the “California” is the excep 
tional height at which the amidships battery of 5-inch 
torpedo-defense guns is carried. There are twenty-two 
of these guns, four mounted in casemates on the main 
deck forward, four in casemates on the gun deck aft, 
ten in a central battery on the forecastle or spar deck, 
and four at the eorners of the boat deck above the 
central battery. 
tion of eight 5-inch guns forward and aft, and of eleven 


This arrangement gives a concentra 


on each broadside. 

A notable feature in this ship is the unusual extent 
and the great weight and thickness of the armor pro- 
tection, which is more complete than that of any ship 
under construction for other navies, at least so far as 
is known. The great displacement of these ships 
32,000 tons—has made it possible to clothe them with 
armor far in excess of that carried by the ships de- 
signed eight or ten years ago. Thus, the waterline belt, 
with a maximum thickness of about 14 inches, is 1744 
feet wide, and this armor extends eight feet below the 
waterline. The ship carries 16 inches of armor on 
the conning tower, and the port plates of the three-cun 
turrets are no less than 18 inches in thickness. More- 
over, the whole side of the ship between the extreme 
turrets up to the main decks will be heavily armored, 
and with the side armor will be associated heavy trans- 
verse armor bulkheads and several horizontal armor 
decks. 

The battery of water-tube, oil-fired boilers will be 
contained in a set of separate, heavily-bulkheaded holier 
rooms, extending clear across the ship ard served 
by a single smokestack of large diameter, the base of 
which will be protected by heavy inclined armor—this 
being done to protect the uptake against penetration by 
shell and prevent the furnace gases from passing into 
the ’tween decks, as happened with disastrous effect to 
some of the Russian ships in the battle of Tsushima. 

The “California” is 600 feet long on the waterline, 
624 feet in length on deck; her breadth is 97 feet, her 
draft 30 feet, and her displacement 32,000 tons. She 
will be provided with four submerged 21-inch torpedo 
tubes, and her complement will consist of 1,956 officers 
and men. Her contract speed is 21 knots. 

The cost of the ship, exclusive of armor and gune, is 
$7,800,000, and when complete she will have cost over 
$15,000,000. She was laid down in February, 1913, and 
is due to be completed in February, 1916. 
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| Railroads Under and Ovghy 
| Grano CENTRAL Tep 
Blasting Tunnels Through - 
% i 
the Rocks of Manhattan i) aa 
| Difficult Operation of Peeling P | 
the Roof Off the Existing ; 
i I 
j Subway CAS RIES — 
e 
f F the task of digging out a subway close under is little room for a greater depth of beam. Conse- 
P the surface without disturbing traffic overhead or quently beams of heavier section and only slightly 
; elevated lines above and the foundation of buildings greater depth are used. The columns to support 
| alongside is difficult, it will be readily appreciated these beams must be heavier than those now in use, 
t that the engineer’s hardships are greatly multiplied and the positions of the new columns are limited 
t Street at Times Square, temporarily raised. when he must, at the same time, make connections by the positions of the tracks and also by the posi- 
d with existing subway lines without interrupting the tions of the yokes of the trolley conduits overhead, 
flow of the tratlic over them. for the new roof-beams must be placed between 41¥ 
Joining the New With the Old at Times Square. yokes, in order not to interfere with them. The 
4 As explained in our issue of July 10th, the exist- concrete and waterproof covering over the beams 
e ing subway running under upper Broadway, will be brings the top of the subway roof so high that it 
\ diverted from its present course across town at actually forms the floor of the trolley conduit, and 
i ; Forty-second Street and continue down Seventh Ave- the yokes cut into this roof. According to the plans, 
; nue. The new line is being grafted upon the old at several of the new columns must be placed along the 
i Times Square. At this junction the roof of the sub- line originally occupied by the southbound local 
; way must be redesigned so as to cover the diverging tracks, and recently the trains have been diverted 
: tracks. But the work is greatly hampered by lack over a new track to the west, while the new columns 
: of room between the street surface and the subway are being set in place. Nearly all of the work, and 
} roof. The subway runs so close to the surface that it is now rapidly nearing completion, has been done 40% $7 
2 there is only just room enough for the trolley con- from the outside of the subway structure, and there 
i ; duits, and in some places the yokes of these conduits has been practically no interference with the oper- 
i rest directly upon the roof. ation of trains. 
af In order to provide clearance for the workmen it Where Three Subways Meet. 
was found advisable to raise the street level at this An even more difficult situation in certain respects 
point about three feet. This was accomplished by is to be found at Forty-second Street and Park Ave- 
laying an elevated timber decking with ramps lead- nue, where the subway traffic is, eventually, to be 
ing from the present street surface up to the new diverted eastward to travel up Lexington Avenue. 
level. Into the cramped quarters under this decking Here there is no ordinary turnoff at grade. 
and through the usual tangle of pipes and conduits When the Forty-second Street section of the sub- 
the workmen have crept and cut away the concrete way is abandoned for through service, the two north- 
cep rock cut on Mott Avenue. arches of the present roof. bound tracks will be used for a shuttle service be- 3 3] 
ene When the subway was first built, it was designed tween Times Square and the Grand Central Ter- 
to provide a clearance of at least six inches between minal. The Steinway tunnel, which has just been 
the tops of the cars and the bottom of the roof gird- opened, runs east from Park Avenue, and lies at a 
ers. But since that time the rail base has been much lower level; but eventually it will be extended 
! raised two inches and in some places, owing to local to Times Square, rising to join the present south- Fig. fon at 4! 
conditions, there is actually a minimum clearance of bound Forty-second Street tracks near Sixth Avenue, s Avent 
only 2% inches. With such a slight clearance, the and Forty-second Street 
difficulty of cutting away the concrete arches be- and Park Avenue will, 
tween the girders without disturbing traffic and therefore, be a most im- 
dropping the broken concrete upon the tracks below portant junction for here VA i. 
i may well be imagined. An ingenious form of shield three subway lines will ‘ 2s ’ 
was devised by Mr. G. H. Clark, Engineer of the meet and contact with the 
Hy contractor, which was fitted in the arches. This New York Central & Hud- Pm 
, shield was held in place by means of rods with son River and the New ae: 
j T-heads, the latter being slipped into slots and York, New Haven & Hart- cS 
, then turned at right angles so as to engage the shield ford Railroads in the ‘ 
HH and hold it in place. This shield was introduced Grand Central Terminal. ; 
4 into place from the outside of the subway structure, There is the further prob- 
; through a slot cut in the side wall. Then by means ability that still another 
; of block and tackle it was hauled the length of the subway will come in here 
; arch, step by step, as the work of removing the arch for the Hudson & Man- 
{ proceeded. Of course, the suspension rods were hattan Railroad Company 
f keyed to prevent them from turning, and the great- holds a franchise for the 
iy 2 , est care was exercised to prevent sagging of the extension of its line to a = . 
i interior of the double deck bridge. shield, for with a clearance of only 2% inches, there Park Avenue and Forty- i by , 
j - - was the constant danger that some part of the work second Street. a f, % Sy 
t ; might project and rip off the roof of a passing car. The accompanying map = Yi \ = 
f This work, however, has been completed now with- will help to untangle the . Q: VT 
{ out any accident. maze of traffic at this aa 
Because of the greater span required in the new’ spot, showing also the 
roof, heavier roof beams must be used. But there loop of the Grand Central Fig. 2.—Method of old suby 
t y 
4 fe 
4, ky 
, 
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hi Double-deck bridge over the New York Central Skeleton model, showing how the subway twists on Lexington Avenue. North of the wee 
At the station northbound trains are on the w bel 


ty 
4 
1 
| 
4 


Railroad. 


are classified as expresses or local: 
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The ‘‘Corkscrew” 
Construction 
Under Lexington 
Avenue 
Explained 














Railway Terminal. To avoid congestion 
an elaborate system of platforms must be 
provided. As shown in the map, the pres- 
ent northbound station platform will be ex- 
tended so that the shuttle trains will let off and 
take on passengers nearer the Grand Central Ter- 
minal, and also nearer the Lexington Avenue sub- 
way station or “Diagonal Station” as it is commonly 
called by the engineers, because of its position with 
respect to the streets. A broad mezzanine platform 
will be built over the latter station, connecting by 
a ramp with the end of the shuttle station platform. 
This will give access to all the tracks of the diagonal 
station, while a bank of elevators and a stairway 
will lead down to the station platform of the Stein- 
way tunnels. 

To the east of Park Avenue Forty-second Street 
runs on a downward grade, and in order to provide 
headroom for the mezzanine platform, the new sta- 
tion must be placed at a lower level than the pres- 
ent subway. Were the new station to be built on 
Forty-second Street, it would contain a double curve, 
one end running around from Lexington Avenue into 
Forty-second Street, and the other from Forty-second 
Street into Park Avenue. Fortunately, the city was 
able to acquire the property at the southeast corner 
of Forty-second Street and Park Avenue, where 
the Grand Union Hotel was formerly located, and 
to purchase an easement from the Grand Central 
Terminal property at the northwest corner of Lex- 
ington Avenue and Forty-second Street; so, instead 
of following the street line, the new subway will 
eut diagonally across from Forty-first Street to 
Forty-third Street and here there is ample room for 
a tangent station. 

A grade connection with the existing subway is 
out of the question because it is impossible to reach 

the lower level in the 











short space between the 
present line and the end 
of the diagonal station. 
Instead the connection 
must be made several 
blocks farther south. The 
present subway consists 
of two double-track tun- 
nels on one level, one tak- 
ing southbound express 
and local trains, and the 
other northbound locals 
and expresses. When 
these subway tunnels 
were driven the tunnel 
on the eastern side of 
-ark Avenue was moved 
well over toward the 
building line. This left a 
thick core of rock be- 
tween the two bores. Now 
this core is being cut 
away so as to make con- 











nections between the ex- 


press tracks of the new line and the express tracks 
of the existing line. Starting at about Thirty-ninth 
Street, the new express tracks will converge from 
the existing tracks, until they pass between them; 
then they will sink rapidly until they have gained 
sufficient headroom to pass under the existing sub- 
way and turn east into the Grand Union lot. The 
southbound lecal track of the new line will turn 
west from the present tracks at Thirty-eighth Street, 
and run under the sidewalk of Park Avenue until 
it has sunk to a sufficient grade to pass under the 
existing tracks. Unfortunately, there is not enough 
room under Park Avenue for the new northbound 
local track to turn off and clear the existing track 
south of Forty-first Street. It will be impossible for 
the track to sink to the level of the diagonal sta- 
tion after clearing the existing track, without tak- 
ing too steep a grade, and so it will have to begin 
its downward incline before clearing the track. The 
existing track will have to be suspended and its bed 
and ballast removed, while a new track is built 
under it and run down to the proper grade. All 
this work must be done without disturbing traffic, 
so that some right when the new line is completed, 
the old tracks can be ripped up and trains can travel 
over the new line without any delay. 
Work in Treacherous Rock. 

The work is made particularly hazardous by the 
treacherous character of the rock through which the 
tunnels must be cut. When the existing subway 
tunnel was run close to the eastern building line of 
Park Avenue, the nature of the rock was not so 
clearly understood and there were some slides. The 
rock of Manhattan Island, known as Manhattan 
schist, is made up of very hard material interspersed 
with large pockets of disintegrated rock. Further- 
more, the rock is full of seams which dip generally 
to the westward, although this is not universally 
the case, for once in a while a seam is encountered 
which takes a dip in the opposite direction. The 
disintegrated rock is often so soft, that after ex- 
posure to the air for a short time it may be broken 
off with the fingers and pulverized in the hand. 
With rock of such a character it will be appreciated 
that the task of cutting away the core between the 
existing tubes is an extremely delicate one. These 
tunnels are formed with an arched roof, and it will 
be necessary to cut away one side of the arch. 
We must not forget that trains run through this sec- 
tion during the rush hours, under headway of a 
minute and a half, and even during the slack hours 
between 1 A. M. and 6 A. M., a local service of seven 
and one half minutes headway is maintained. There 
is little opportunity, therefore, to work from the 
existing tunnels. However, they are to be attacked 
from the outside and they have been lined with a 
timber shield to catch falling particles. A drift 
has been run from the Grand Union lot under the 
subway, and up through the core between the sub- 
way tunnels, and at present writing the task of 
breaking into the present subway tunnels is about 

(Concluded on page 69.) 














Steel work in the Steinway tunnel. 














Double deck construction on Lexingion Avenve. 
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Temporary timbering te support the street. 























bow are classified as bound to or from the East or 
nd below. There are no grade crossovers and switching is dene after leaving the station. 


the West branch, while south of the station they 


Timbering to hold up a section of badly seamed 
rock, 
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Even buggies cut deep ruts in soft roads. 


The 


ryviil juant puatit of good roads have. xe 
| ! pura k kept pace with the inecrense n 
tivity of tl motor ca fiood road were practical 
t ~ nt before the vivent of the aut« 
obiile not wh because they were impossible a 
! tiine Price fati« - of spread and mdurance of 
thie Orne endered them unnecessary Because, there 
thy lin f wel so closely the use of the motor 
t i! for the construction mud 
repair of ami road have been popularly upposed te 
tl " f lie sutomobils mad iw have 


Shifting Tolls From the Horse To the Motor 


i i t i t ined icenuse fees for the mainte 
! i e in vided to the burden of 
the mot i er, the driver of the horse and wagor 
li lew orth ite freed from this burden h 
muny lostanes W itne the number of toll roads. for 
l 1s f wi ‘ rse driver formerly paid 
nt rer vhich have now been ubst 
tu by Stat tl vays that are open to the free 
use of any ei ‘ But the owner of a motor cat 
whether it be a ple ire car or truck—-pays a State 
license fee of from five to fifty dollars a year. while 
the owner of a he e-propelled vehicle goes scot free 
Any fair-minded and clear-thinking man will agre« 


that the burdet for the construction and upkeep of 


roads hould be distributed in the proper proportiot 
uel t bicwse e the benefit fr hose rounds 
and based larae nm othe 
amoutl f lestructior 





Motor Truck and the 


Who Should Pay the Road Tax? 


By John 5. Harwhite 


We, therefore, have the experimentally and theoretic 
illy sustained statement that, if a wagon and a motor 
truck, weighing the same and with the same size of 
wheels and width of tires, are driven at the same speed 
ove a certain stretch of road, the greater wear will 
robably be caused by the horse-drawn vehicle—not 
only because of the action of the horses’ hoofs, but be 
iuse of the steel tires of the wheels 
The only basis of the present form of taxatien is 
the horse-power, determined by multiplying the square 
of the bore of the motor by the number of cylinders 
ind dividing this product by 2.5 This gives a fairly 
weurate comparison of the horse-power of motors of 
different sizes, and is sutticient for all practical pur 
poses of taxation (but not of actual horse-power rat 
gz) But under certain conditions, a two-horse team 


und wagon (which would not pay one cent of tax to 


the State) can cause more destructiveness to costly 
roads than any five-ton motor truck In fact, it is 
tated on eminent authority that one of the least 


harmful appearing vehicles, the single-horse light run 
ibout, can be the cause of more road wear than a heavy 
i loaded touring car—and all because the weight of 
the first mentioned vehicle is concentrated on narrow 
teel tires that will cut into anything but the hardest 
road surface It is, therefore, evident that only when 
it is considered in conjunction with other features of 
vehicle design and cope ration can horse power be used 


an basis for taxation 


4 road badly cut up by horse-drawn wagons. 


Road 


action of the rear wheels, and the tendency is to loosen 
particles of the road surface and to “kick” them out 
behind 

Aside from the greater reaction at the driving wheels 
caused by high speed, the ensuing suction and air cur- 
rents whirl the dislodged particles in all directions, and 
eventually the road surface disappears entirely. This 
is an effect of high-speed travel that is often lost sight 
of by the average motorist, but it is sufficiently impor- 
tunt to deserve inclusion in the consideration of taxa- 
ble factors 

Weight and Area of Tire Contact. 

Exeept as high speeds, heavy loads, and high powers 
must, as a rule, go hand in hand, the actual power 
which the motor is capable of developing plays a minor 
part in road wear—and yet at present it is the sole 
basis of taxation of automobiles. The weight of a 
vehicle under running conditions is one of the most 
important factors when considered in counection with 
other features of design. <A load, the major portion of 
which is concentrated on the two rear wheels of the 
truck, will naturally wear a road much more rapidly 
than would be the case were the same weight more 
equally distributed on each of the four wheels. In 
like manner, a certain weight per wheel concentrated 
on a narrow tire will serve to cut and wear the road 
surface more rapidly than if a fifty per cent greater 
weight were carried on tires of double the width of 
the one in question. It therefore becomes a matter, 
not of weight alone, but 
rather of proportion of 
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weight to area of tire con- 
tact. Weight in pounds per 
square inch of tire con- 
tact with the road is conse- 
quently the only manner in 
which load or weight need 
be considered. This can 
well be realized if we take 
the case of a steam roller; 
this is probably the heavi- 
est type of road vehicle, 
and yet its action on the 
road surface is beneficial 
rather than harmful, for 
the wheels and rollers 
carrying the load are so 
broad and the weight is 
therefore distributed over 
so large an area, that the 
weight per square inch of 
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Effect of Speed on the Road Surface. 
but we mr ' 


t admit that the motor car, aside from 
in numbers, is a serious of 
ir is concerned because of the 


This factor is well cared for 





our basis for uniform taxation 


of roud hiel the average distance covered per unit 
of tin by the vario types of road users; in other 

ord peed is an important consideration, not only 
from tl fandpoint of the greater distance covered 
In tise because rapid travel over a given number of 
mrile i 1 greater disintegrati: effect on the road 


urface than the same mileage covered at a slower rate 


Which makes the better road-cutter, the narrow steel tire or the broad rubber tire? 


Injury Done by Horses’ Hoofs. 

Om a dry-surfaced road, the destructive effect of 
traffic is first caused by the loosening of the particles 
if the surface A horse’s hoofs, which are first sunk 
into the surface, and are then braced against the inden 


tures thus made in order to obtain a sufficient “anchor- 
age” to haul the load at each step, are especially de- 


structive, and if these are followed by steel-tired wheels 


earring a heavy load, the damage wrought is two-fold. 
\ motor car, on the other hand, is propelled by its own 
rear wheels, but the action is more than a rolling one, for 
traction must be secured at the point of contact with 
the road surface, and the entire power of the motor 
Thus the 
cripping to secure traction is combined with the rolling 


must be concentrated at these two points. 


road contact becomes 
scarcely greater than that 
of a bicycle and rider. 
Steel vs. Rubber. 
But the area of contact of the tire with the flat road 
urface is dependent upon more than the width of the 
It is in this consid- 
whether steel, solid 
plays an important part. If the 
material of which the tread of the tire is constructed is 
hard and unyielding, the area of contact will be scarcely 
more than a line equal in length to the width of the 
tire in question. Rubber is more yielding, and as it 
flattens appreciably at its point of contact with the 


tire and the diameter of the wheel. 
eration that the kind of a tire 
rubber, or pneumatic 


road, the area of contact becomes a true surface of two 
Furthermore, the softer texture of the 
rubber serves to deaden, or cushion, the severity of 


dimensions. 


(Concluded on page 70.) 
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Copynght by International News Service 


Austrian train decorated to escape detection by aeroplanes. 


F right International News Service Copyright by International News Service 


The British battleship “Majestic” heeling over after a submarine attack at Not poison gas warriors, but bleaching powder packers armed against 
the Dardanelles. Compare with picture below. chlorine gas. They are now engaged on British government contracts. 





urtesy of Mlustrated London News Copyright by International News Service 
» “Majestic” turned turtle, as seen from an aeroplane just before the water One of the famous 42-centimeter shells that failed to explode and was accepted 


closed over its keel. as a trophy by the French. 
PHOTOGRAPHS FROM THE WAR FRONT 
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Portable Shield for Soldiers 
Ts European conflict, and particularly the dead 
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disconnected from the walking mechanism and used for 


operating the excavating mechanism. The machine can 
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A New Galvanic Cell 
( NE cause of the gradual weakening of the current 
be single-liquid galvanic cells is the electrolysis of 
the salt formed by combination of the liquid with the 
metal of the soluble electrode. In Volta’s original cell, 
for example, the liquid 
ultimately becomes a solu- 




















tion of zine sulphate, from 
which zine is deposited on 
the copper electrode. The 
zine thus deposited, how- 
ever, is redissolved by local 
galvanie action between it 
and the copper. To insure 
constancy of the cell this 
deposition of zine must be 
prevented. It cannot occur 
in two-liquid cells, because 
the zine salt remains con- 
centrated about the zine 
electrode. In single-liquid 
celis, the obvious remedy is 
to substitute for zinc some 
metal that forms insoluble 
salts. 

The Revue des Sciences 
describes a cell recently 
invented by Bellini, which 
uses lead instead of zine 
and which has a very low 





resistance, because the 








lock on the western frontier, has set inventors to 
devising means for overcoming the great defensive 
trength of trench warfare Pictured herewith is 
so-cniied “moving fort 
designed a British in 
ventor \ intended ir J eT Se 
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dividual oldiet en ad 
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quit their shields and rush the short remaining dis 
tunes It will be unde tood, o* course, that the shield 
is moved forward by pushing against the ground with 
one fe 


An Excavating Machine That Walks 


\ VERY curious machine has been developed in Chi 
4 eego for ind drainage work vhich, instead of 


being mounted on whee is provided with a walking 
mechanism Long ago it was recognized that wheels, 
ever when very broad, do not have sufficient bearing 
surface for a heavy machine that is to be operated on 


soft ground, and, as a result, the caterpillar type of 








propulsion was developed But it is claimed that in 
very soft ground the latter tears up the soil. To over 
“ this objection and produce a_ direct downward 
pressure upon the ground, the apparatus shown in the 
accompanying illustration was devised 

it comsist if a central turntable, upon which the ex 
cavator norma! rest and two shoe ne at each side 
which. when the machine is walking, alternate with the 
turatable in taking the weight of the machine The 
excavator is arranged to turn on the turntable when 
the shoes of muxiliary platform as they are called 


are lifted off the ground, and in this way the machine 
is steered It may change its direction readily to any 
desired angk 

The mechanism that operates the auxiliary platforms 
is shown in one of the illustrations A cam shaft driven 
through step-dewn gearing from the main engine car 
ries at each end a cam of the general form of a seg 
ment Mounted on each cam is a carrying beam con 
nected by chains to the auxiliary platform Each cam 
is formed with lugs on its periphery, adapted to mesh 
with similar lugs on the auxiliary platform 

The line drawing shows the series of movements in 


one complete revolution of 


War shield to protect soldiers when attacking an intrenched 


work proceeds the walking mechanism can be put into 
operation to move the apparatus to a new position. 


machine walks it picks its 


feet off the ground and does not have to roll out of the 























Successive positions of the mechanism in taking 


electrodes are very near 


enemy. each other and interlaced, 


as in storage batteries. In 
Bellini’s first experiments the insoluble lead salt, sul- 
phate or chloride, adhered to the lead electrode and 
made the resistance very high. A slight improvement 
was effected by adding nitric acid to the liquid. Finally, 
the lead electrode was replaced by an electrode of lead 
amalgam, from which the insoluble lead salt detaches 
itself and falls to the bottom of the vessel. The most 
suitable amalgam is composed of nine parts of lead and 
one part of mercury; a good formula for the liquid is 
8O volumes of sulphuric acid of 66 Baumé, 120 volumes 
of nitric acid of 36 Baumé, and 1,000 volumes of water. 
In these conditions, with carbon as the other electrode, 
the electromotive force is 1.10 to 1.15 volt, increasing 
slightly at first and then diminishing uniformly as the 
liquid is exhausted. The curve of discharge is like that 
of a storage battery. ° 
By occasionally adding fresh liquid and removing the 
heavy white powder which accumulates at the bottom, 
the action can be maintained as long as the plate of 
amalgam lasts. The consumption of amalgam is about 
five grammes per ampere hour. Very little is consumed 
on open circuit. The gas disengaged at the carbon elee 
trode consists of nitrogen, with small quantities of 
oxygen and oxides of nitrogen. The cell appears well 
suited for small wireless stations and laboratories. 


Anaglyphs 

\ NAGLY?PHS are stereoscopic photographs which 
4 instead of being printed side by side and viewed 
with a stereoscope, are printed (or projected on a 
screen) in different colors in the same s.ace, and are 
viewed with eyeglasses of corresponding colors, so that 
the right eye sees one picture and the left eye sees the 
other. Thus the stereoscopic effect can be presented 
simultaneously to all the members of a lecture class, if 
each is provided with a 
pair of colored glasses. 





the cam shaft which are 
performed in taking a sin 
gie step The successive 
positions of the cam shown 
are numbered while the 
positions of the center of 
the carrying beam are in 
dicated by the letters A to 
i In moving from posi 
tion 1 to position 2, the 
cam lifts the turntabl : and 
with it the entire machine 
off the ground, and the en 


tire weight is taken by 


the two auxiliary plat 
forms Because of the in 
termeshing lugs of the 


cams and the platforms 
the entire machine i 

moved forward from posi 
tien 1 te position 3, where 
upon the weight of the 
machine is taken by the cen 

turntahe again, and a 

the Cam moves to positions 
f and &S, it lifts the auxi 

lary platform off the 








Red and green are the 
usual colors, but red and 
blue are preferable in some 
cases. The eyeglasses are 
of plane glass, coated with 
colored gelatine. A red 
picture printed or pro 
jected on white is quite 
invisible through a_ red 
glass of the proper tint, 
but this result cannot be 
accomplished perfectly 
with green or blue. Hence, 
the “green” eye not only 
sees the red picture, but it 
receives a faint impression 
of the green picture. In 
some cases this produces 
confusion, which, however, 
may be practically elim- 
inated by making the red 
picture much stronger than 
the other. An error of 
1-16 inch in the superposi- 
tion of the pictures is of no 
consequence. Anaglyphs 
are very useful in illustrat- 








grevad and moves it ahead, 


ready for the next step \ walking excavator trudging through Naples, Ills., on its 


way to the work. ing machinery. 
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Effect of Pressure on the Diver 
(Concluded from page 61.) 
the man out of the more dangerous pres- 
sure zone below. 

Were he brought up slowly from 175 
feet, as was so long the practice, the great- 
er pressure and the length of his time in 
it would have driven the nitrogen deeper 
into his thus increased the 
measure of his saturation. From 70 feet 
up, the period of decompression can be 
10-foot stages of ascent, and 
are 


tissues and 


abridged by 


these concluding steps or pauses 
lengthened as the surface is neared —the 
longest halt being the last one below the 
surface when the final surcharge of nitro- 
gen is brought into the general circulation 
carried out of the body with the 


When Crilley’s associate, Drelli- 


and 
breath. 
shak, led the way in this deep-water work, 
by going down to a depth of 274 feet, he 
was held, when at ten feet 
below the surface for more than an hour. 


ascending, 


In this manner, recourse to the recompres- 
sion chamber was obviated. 

But so eminent an authority as William 
Wallace Wotherspoon, who had charge of 
the salvage operations on the “Empress of 
Ireland,” where his men worked 160 feet 
down in very cold water, believes that a 
distinct advance can be made in the art 
by bringing the men to the 10-foot depth 
as now, but then to take them out of the 
water and to put them into the recompres- 


sion chamber for decompression—thus 
avoiding the lon;: suspension in the water 
near the surface, which must sap the 


vitality. He logically believes it is better 
to place the men in the chamber, where 
they can after getting out of their 
diving dress and damp garb, and, if neces- 


rest 


sary, be given something warm to drink. 
A sudden squall would endanger the life | 
of a diver hanging overboard from a ves-| 
sel a short distance below the surface, and | 
practical commercial reasons would argue 
in favor of substituting the recompre 
chamber for a prolonged halt at the final 
stage of ascent. 

Despite the extraordinary work of Cril- 
and at Honolulu, a 
of to who 
prophesy that divers will soon be able to} 


his companions 


warning is 


ley 


word due those 


go still deeper. It must be remembered | 
that air 
oxygen as well, and oxygen highly concen- 


trated this fashion 


compressed means compressed 


in becomes a pro- 
Crilley, himself, devel- 
shortly after his last 
submergence, and the condition of his 
lungs since has been of a grave character. 
Indeed, he is to-day well nigh a physical 
wreck. While science has made it possible 
for the human body to battle successfully 
with the heavy of deep sub- 
mergence, it has not done away with the 
chemical problems that must of necessity 
persist. An excess of oxygen will inflame 
the lungs when exposure exceeds certain 
physical of endurance. In this, 
We more barrier that nature in- 
terposes to man’s penetrating farther into 
the ocean’s depths for the treasures hid- 
den for the immediate salvage 
of some foundered craft. 


siderable period. 


oped pneumonia 


pressures 


powers 


see one 


there or 


Railroads Over and Under the Streets 
of New York—IlI 


(Continued from page 65.) 


to begin. It is only by nibbling tactics 
that the work can be carried on, for every 
precaution is being taken to protect the 
existing subway. 


Uncovering the Existing Subway. 

A very ingenious plan of procedure has 
been worked out by Mr. Robert A. Shailer, 
Tunnel Engineer for the contractor, which 
is illustrated in Fig. 2. It shows the oper- 
ations as they will probably be performed 
and the order in which they will be car- 
ried out. As explained above, a shield 
has already been placed in each tunnel. 
First a drift (operation No. 1) is 
carried along the existing subway tube 
well above the spring line of the arch, so 
as to leave a bench of rock to take the 
thrust of the arch. From this drift the 
work proceeds laterally, the rock being 
removed from the roof of the tunnel as 
indicated by operations 2 and 3. Our 











- SCIENTIFIC AMERICAN 


| drawing is a view looking south, and|at practically the same level preparatory | 
| 


hence represents operations on the easter- | 
ly tube where the direction of the seams 
| in the rock is such as to produce a thrust 
toward the uncovered side of the tuhe. 
This work will be very precarious and} 
can be carried out only in a small section 
at a time. By means of a telephone con- 
nection with a watchman stationed in the 
subway, the blasts will be timed to take 
place when no trains are passing. 
Having bared the tunnel roof, the next 
operation is to cut into it, as indicated by 
operation 4. Material that falls from the} 
roof will be caught by the wooden shield | 
beneath. Because of the lateral 
produced by the seamy rock, it will not be| 
safe to cut away the entire roof at a single| 
operation, but small openings will be made| 
in it at intervals through which roof 
beams may be inserted and abutted against 
the farther half of the arch. The latter | 
will be left standing and will form a part 
of the permanent roof structure. 
Operation 5 cutting 
the bench of rock down to sub-grade and | 
putting in a good foundation for the roof | 
columns, while operation 6 consists in put- 
ting in the roof beams in pairs, 3 feet 
apart, and then concreting between them 
to form a section of the roof and side 
walls. In our drawing the rock on the 
right-hand cut away by 
the artist so as to show the various oper- | 





thrust | 





consists in away 


side has been 


ations. As a matter of fact the roof 
beams will extend to the rock on the right- 
hand side of the cutting and will be 


wedged against it se as to take the lateral 
thrust. After two pairs of roof beams 
have been set in place, the portion of the 
arch between them will be removed and 





| on, 
- | bench of rock and the side wall of the 
es existing subway structure. 


, Supports 


: : | removed, and in their place will be a solid 
nounced irritant when inhaled for a Co! senenete 
| I-beams are embedded. This work inside} 
| the tunnel will be particularly tedious be- | 

i 


replaced with the new roof construction. 
Where they meet the arch the roof beams 
will be temporarily supported upon the 
timber shield, while operation 7 is going 
the latter being that of removing the 


Operation 8, which is not marked in the 
drawing, consists in replacing the timber 
for the with 
columns placed between tracks. 
the existing structure a of 
located between the tracks and under that 
is a drainage pipe. As this construction 
would not afford a sufficiently solid foun- 
dation for the columas, the ducts will be 


steel 
In 
ducts is 


roof beams 
the 


set 














foundation in which a pair of 


cause of interruptions by passing trains. 

Where the new tracks sink 
between and pass under the present 
subway line, it will be necessary to ex- 
pose the entire subway structure and re- 
construct it so that the old line can bridge 
over the new with a minimum of clear- 
ance. For this purpose the street at that 
point has been replaced with a timber 
decking and is supported on girders. 
pended from these girders by means of | 
rods passing through holes in the roof of | 
the existing tunnel there will be shields | 
to prevent falling masses from obstructing | 
traffic below. With these shields in place, 
the tunnel roof will be taken away 
will also the side walls and a new struc- 
ture will here be built to conform with the 
new design. 

A Double-decked Subway. 

In order to provide sufficiently wide 
platforms and stations without taking over 
private property and without interfering 
with basement structures along the line, 
a large part of the Lexington Avenue sub- 
way is double decked, the express trains 
taking the lower level and the locals the 
upper level. In places the levels are so 
close that a singe deep excavation suf- 
fices, while in other places the tunnels 
are separated by a thick partition of rock ; 
for the local track must follow the street 
surface to a certain extent, so that the 
stations will not be far below ground. 
Starting at Forty-fourth Street we find 
this two-level construction continuing to 
102nd Street, beyond which for a space 
all four tracks are on a single plane. But at 
about 112th Street, the two-level construc- 
tion begins again, continuing past the 
125th Street express station and on to 
181st Street, where we find them all again 


express 


Sus- 








| 
as) 





understand 


| without 


to taking the dip under the Harlem River 
in the four-track tunnel that has been con- 
structed there. 


A Tangle of Track Lines on Lexington 
Avenue. 

Between 118th Street and 131st Street, 
the subway twists in a most amazing man- 
ner, which cannot be understood without 
some study. We have endeavored to make 
this clear by preparing a skeleton model 
of the section, and showing the various 
tracks by lines differently marked, so that 
they can be followed readily. In order to 
the drawing must first 
seek the reason for this bewildering tan- 
gle. Starting at 118th Street the tracks 
are on two levels, the local trains occupy- 


we 





ing the upper tracks and the 
trains the lower ones. It was not consid- 
ered advisable to bring them into the 125th 
Street station in this way for the follow- 


express 


ing reasons: 
passenger travel will run south to the 
business section of the city and at night 
the tide will flow north. In other words, 
in the morning the bulk of the passengers 
will be entering the station and in the 
evening they will be leaving it. Passen- 
gers will not mind walking down two 
flights of stairs to reach their trains. But 
if the northbound expresses came in at 
the lower level in the evening, the crowds 
of passengers would find it a great hard- 
ship to have to climb up two flights of 
For this reason it was 
decided to place all southbound trains, 
whether or on the lower 
level and northbound trains on the upper 
level. 

Referring now to our skeleton 
we can readily see that the northbound 
local track, which is on the east side at 
118th Street, shifts westward and enters 
the station at the west side of the central 
platform, while the northbound express 
climbs steadily until it reaches the upper 
level on the east side of the station plat- 
form. Of course, to permit this shifting 
of tracks the 
train must be depressed, 
not consider them just 
trains come into 
any switching. But 
pass the station, they are routed accord- 
ing as to whether they are to take the 


stairs to the street. 


express local, 


model, 


and ex- 
but 
now. 

the 


after 


southbound local 


press we 
need 
northbound 
they 


Jerome Avenue line after passing under 
the Harlem River or the Westchester Ave 


nue line, the former being a branch to 
the west and the latter a branch to the 
east. The switches are set while the 


trains are standing in the station. Locals 
or expresses that are to run to the east | 
branch are switched to a central or third | 
track that runs eventually to the extreme 
eastern side of the system. Trains that 
are to take the western branch continue | 
on their own side of the subway, whether 
local or express, until this central track is| 
cleared. Then the and express | 
tracks merge into one, which takes its | 
proper place on the western side of the 





local 


system. 

Considering now the southbound trains, 
we find that they come into the station at 
125th Street without any switching, the | 
trains from the western branch being on 
the west side of the station and those of | 
the eastern branch on the east side of the | 
station, but after passing the station the | 
expresses must be separated from the local | 
trains. The express trains are switched 
to a common central track which eventu- 
ally finds itself on the lower level and 
western side of the structure, while the 
southbound locals come from the east and 
west sides of the station and climb to the 
upper level, eventually coming together at 
about 118th Street on the upper west side. 
By means of this apparently complicated 
structure grade crossings are avoided and 
all the switching for trains is done while 
the trains are taking on or letting off pas- 
sengers in the station. 

After passing the Harlem River the 
western branch of the new subway runs 
under the main line of the New York Cen- 
tral & Hudson River Railroad and then 
crosses over the existing subway at the 
Mott Avenue station. Here the high arch 
of the station has been cut away and the 
new line sandwiched between the existing | 
subway and the street above, A little] 








station | 


In the morning the bulk of | 








} 


The | 
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LEGAL NOTICES 


PATENTS 


If you have an invention which you wish to 
patent you can write fully and freely to Munn 
& Co. for advice in regard to the best way of 
obtaining protection. Please send sketches or a 
model of your invention and a description of 
the device, explaining its operation. 

All communications are strictly confidential. 
Our vast practice, extending over a period of 
more than sixty years, enables us in many cases 
to advise in regard to patentability without any 
expense to the client. Our Hand Book on Patents 
is sent free on request. This explains our 
methods, terms, ete.. in regard to PATENTS, 
TRADE MARKS, FOREIGN PATENTS, ete. 
All patents secured through us are described 
without cost to the patentee in the SCIENTIFIC 
AMERICAN. 


MUNN & COMPANY 


233 BROADWAY, NEW YORK 
Branch Office, 625 F Street, Washington, D. C. 
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seven words to the line. All ere must be accom- 
panied by a remittance. 





BUSINESS OPPORTUNITY 


INVENTOR, who is also experienced salesman, 
will exchange patents for non-assessable stock in re- 
liable New England Novelty Factory, equipped to 

Y. 


put out fast sellers. [Inventor-salesman, box 773, N 


MARKETING INVENTIONS 


THIS COMPANY'S BUSINESS is to develop for 
the market original and patented products of ite own 
Laboratories. its Sales Department is wiiling to 
consider outside patented inventions. Send copy © 
patent with stamps for return. McCormick Lavora- 
tories, Mc Bowmeym Manufacturing Co., Dayton, Ohic. 


PRACTICAL MEN WANTED 


PRACTICAL men wanted to teach machine shop 
»yractice, draughting, etc. in the public schools. For 
urther information address Willahr Bureau, 612 
Bramhall Ave., Jersey City, N.J. State your trade. 


INQUIRIES 





Inquiry No. 9444. Wanted the name and acdress 
of a manufacturer or patentee of a glass preserving jar 
made for use with air pumps for creating a vacuum. 

Inquiry No. 9445. Wanted the name and address 
of a manufacturer who can make a combination 
pencil holder aad point protector. 

Inquiry No. $446. Wanted the name and address 
of a manufacturer who can supply machinery for #eto- 
matically leg pe cigars in thin imported tissue 
paper having the ends aay wound and cured 
Would consider purchase of machines or patent rigats 

Inquiry No. 9447. Wanted to buy patented articie 
which is needed in every home, with a possible view 
to manufacturing and distributing 

Inquiry No. 9448. Wanted to ft in touch with 
manufacturers who can make smail gasoline motors 


| and parts thereof. Must be able to handle consid- 


erable orders with expedition. 

Inquiry No. 9449. Wauted the name and address 
of a manufacturer who is prepared to build a new 
and very simple stationary engine with or without 
gas producer. 

Inquiry No. 9450. Wanted the name and address 
of a manufacturer who can build a light simple mo- 
tor for light automobiles and for portable farm work. 

Inquiry No. 9451. Wanted the name and address of 
a manufacturer of machinery for making egg albumen. 
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Garter 
Hitguys 
C Zhe FIRST CHOICE 


Men the World Over 
Jor more. won 
Thirty Years 





Silk. 50¢ 
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Do Business by Mail! 
Start with accurate lists of names we 

furnish—build solidly. Choose from the 
following or any others desired. 

A Mfrs. Wealthy Men 

Box Mfre. Ice Mfrs, 
Shoe R etailers Doctors 
Tin Can Mfrs. Axle Grease Mfrs. 


Drugygistes Railroad FE. lover 
Auto Owners Conteestess 


Our cunies book of mailin, 
statistics on 7000 classes of ten 
pective customers for the asking. 
Ross-Gould,457 B. Oth Street, St. Louis. 
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Mailing 
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The Price 


HE Panama Canal stands as 
of the most marvelous 
achievements of the age. Into its 
construction went not only the high- 
est engineering skill, but the best 
business brains of the nation, backed 
by hundreds of millions of dollars. 


one 


Suppose conditions not to be fore- 
seen made it necessary to replace the 
present canal with a new and larger 
waterway of the sea-level type, to 
be built in the next ten years. 

Also suppose that this new canal 
would be the means of a great sav- 
ing in time and money to the canal- 
using public, because of the rapid 
progress in canal engineering. 

This sounds improbable; yet it 
illustrates exactly what has hap- 
pened in the development of the 
telephone, and what will certainly 
happen again. 

Increasing demands upon the 
telephone system, calling for more 





One Policy One 


A. C. and D.C. Electric 
ROTHMOTORS 


Ask for bulletin 156, 182 and 212 
ROTH BROS.& CO. | 


198 Loomis St., Chicago, Ill. 








| 
| 
| 





of Progress 


extended and better service, forced 
removal of every part of the plant 
not equal to these demands. Switch- 
boards, cables, wires and the tele- 
phone instrument itself were changed 
time and again, as fast as the ad- 
vancing art of the telephone could 
improve them. 


It was practical to do all this 
because it greatly increased the 
capacity of the plant, reduced ser- 
vice rates and added subscribers by 
the hundred thousand. 


In ten years, the telephone plant 
of the Bell System has been rebuilt 
and renewed, piece by piece, at an 
expense exceeding the cost of the 
canal. 

Thus the Bell System is kept at 
the highest point of efficiency, always 
apace with the telephone require- 
ments of the public. And the 
usefulness of the telephone has been 
extended to all the people. 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 


System Universal Service 


WHAT THERMOMETER SHALL I Buy? 
Those of Proven Dependability of Course. 
The most progressive manufacturers invariably install 
Tycos Temperature, Registering and Indicating Instru- 
ments. Why not follow successful men and their methods 
Gam Catalogues upon request. 


The H&M Division 
Taylor /nstrument Companies 
Rochester, N. Y. 
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different parts of the world, 
—the best of each kind. 


4 pound, new air- 
tight Export Package 


50c 


Smaller sizes, 15¢ and 25c¢ 
8 and 16 oz. tins, $1.00 and $2.00 





You'll never know how 
good tobacco can be made 
until you smoke Arcadia. 
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C AMERICAN 


farther on there is a double-deck bridge; 
over the Hudson Division of the New York 


Central Railroad. The upper deck carries 


the street traffic and the lower deck, which 
is slightly skewed with respect to the up 
per one, carries the subway. This deck is 
inclosed to keep out the smoke and gases 
of passing locomotives. 


(To be continued.) 


The Motor Truck and the Road 


(Continued from page 66.) 


the blows which are always struck 
on a road surface and which = are 
due to even the slightest inequalities. A 
pneumatic tire is more resilient than is 
one of solid rubber, the flattened surface 


is, therefore, greater, and the weight per 


square inch of contact for loads of a given 


size is consequently less. 


As motor vehicle tires are always of 
j}rubber, and as their width is generally 
| gre ater than is that of the steel tires of 


horse-drawn vehicles carrying equal loads, 
we find a double reason why, upon these 


cousiderations alone, horses and wagons 


damage road surfaces more seriously than 


de motor cars. As it would prove to be 
| an impossible undertaking to attempt to 


|} measure the actual area of road contact 


| of every vehicle, it is probable that a cer- 


tuin constant will be adopted for each 
} class of tire, so that this figure, when in 


| 
} troduced into the 


j}count the width of the tire, 
| and the total load on the wheel, will give 


formula taking iuto ac- 
its diameter, 


| ‘ : ss 
j approximate results for determining the 


} road 


destructiveness of any wheel at a 
given speed 
Banking Roads to Prevent Skidding. | 
There is one important factor affecting | 
| road wear that we have not as yet con. | 
which the motor car 
This 
skidding be) 


j sidered, and one in 





| is by far the more serious offender. 
| is tire slipping and skidding 
side 


ing generally understood to mean a 





slip, while slipping wheels indicate a loss | 
of traction in a forward direction Skid- | 


ding is primarily dependent upon speed, 
although nature of road surface, tire 
and “suddenness” of the turn 


surface, 
Slipping is solely 
of road and} 


play an important part. 
dependent the 
tire surfaces and the amount of accelera- 


upon nature 


tion. Skidding plays its most destructive 
part on winding roads that are not prop- 
erly banked, while the results of slipping 
are seen most frequently at the beginning 
of hills or at other portions of the road 
where natural or artificial obstacles make 
it necessary for the majority of cars to 
shift to a 

Whenever a moving body is turned aside 


lower gear. 

from its natural direction, there is a tend- 
ency for the that 
direction because of the physical law re-| 


wheels to continue in 


lating to mass and velocity and the effort 
required to divert a moving body from a 
straight line. The 
between the tire and the road, the greater 
tearing effort to the road 

Therefore, even though skidding 


greater the adhesion 


is the applied 
surface. 
does not actually take place, the effect of 


diverting the heavy and rapidly-moving 
mass from its original direction is evi- 
denced at all sharp turns. Where the 
road surface is loose, its top will be 
thrown aside in wide paths, due to the 


side-sweep of the wheels and the greater 
width covered by the treads because they 
are following the path of an are rather 
that of a line. The effect 
properly curve is to assist 
of the car, and 
constructed 


straight 
banked 
direction 


than 
of a 
the change in 
therefore 
will not show the undue wear on the turns 
“flat” corners. 


roads scientifically 


that is the case with 


Slipping on Application of the Brake. 
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LATHES AND SMALL TOOLS 
“STAR” ‘iscised 
or power LATHES 
Suitable tor hne accurate work 
in the repair shop, garage. tool 


foom and machine shop 
Send for Catalogue B 

SENECA FALLS MFG. CO., 
695 Water Street 

Seneca Falls, N. Y..U.S.A. 
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WORK SHOPS 


of Wood and Metal Workers, without 
steam power, equipped with 


BARNES’ Foot Power 
MACHINERY 

allow lower bids on jobs and give 
greater profit on the work. Machines 
sent on trial if desired. Catalog free 


W. F. & JNO. BARNES CO. 
1999 Ruby Street Rockford, Iliinois 












Strong Patent 
Diamond Holder 


The up-to-the-minute Holder—with six 
points and a “*shock absorber.’’ Worth 
knowing about. Send for circular. 


MONTGOMERY & CO., Tool Mongers 
105-107 Fulton Street New York City 
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SMALL SET BACK 


Veeder Counters 


(Ratchet or Revolution) 
RESET TO ZERO BY A SINGLE TURN 
These counters are just as high grade as our 
large counters, but are lowerin price. Price $4 
It will pay you to Veederize your machinery 
and know Just what is GOING ON. Rogier Free 
Any mechanical engineer will 
tell you that the word Veeder 
stands for the best constructed 
and most accurate counting 4 
devices in the world. 
Cyclometers, Odometers, 
Tachometers, Fine Die Cast- 
ings, and all kinds of counters. 
Veeder Mfg. Co. 
18 Sargeant St., Hartford, Conn. 
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TOOLS | wre 
Pliers 
Screw Drivers 
Hammers 
If not write us. - 
reac 
HARTFORD, CT. § +.) Kits 











Runs on Alcohol 


at cost of less than '» cent an hour, any 
where without electricity, springs or 
batteries. Superb construction. 12-inch 
blades. Adjustable roller bearing. Reli- 

A broved comfort. Prompt delivery. 


Keep Cool 
Write for price and free cireular 


Lake Breeze Motor, 108 N. Jefferson St., Chicage 
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| Model axa Experimental Work | 


Electrical and Mechanical 


Experimental Room in conjunction with high- 
grade machine shop at nominal rates.My twenty- 
two years’ experience at disposal of my clients. 


HENRY ZUHR 








32-34 Frankfort St. New York City | 











Expert Manufacturers 
Fine Jobbing Work 


PARKER, STEARNS & CO., 


The slipping of a tire at high speeds of 286-300 Sheffield Ave., Brooklyn, N. Y. 


might be perceptible, but ex- 
have that, on a 
surface, this amounts to some} 


travel not 


periments shown even 
hard, dry 
four or five per cent at rates of travel ex- 
ceeding forty miles per hour. But it is | 
| the slippage of the rear wheels due to the 
of increased power | 


sudden application 


that is the most destructive type on road | 





IHE SCHWERDTLE STAMP CO. 
RS & FIGURES 


O—- STEEL STAMPS 
BRIDGEPORT CONN. 








INVENTO 


ment; lowest prices. Send perfect sample 
for low estimate and best expert advice 


We man: facture Metal 
Specractizs of all kinds, 
to order; largest REE 





| 
| surfaces. This is primarily dependent on| THE EAGLE MFG. CO., Dept. A, Cincinnati, O. 


power and gear ratio. It has, therefore, 
| been decided by those experts who are 
| endeavoring to reach a satisfactory meth- 
‘od of equable taxation for all road ve- 


899 Clintor Street, 


Corliss Engines, Brewers’ 
and Bottlers’ Machinery. 


The VILTER MFG. CO. 
Milwaukee, Wis. 
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Two Cars Smashed! 


Old story one driver had taken it for 
granted that he was safe, because he had 
bought a well advertised car, with a mod- 
em motor, starting and lighting system 
and every luxurious appointment, but he 
failed to examine the lining of his brakes. 


The brake lining was the kind that is 
friction shy inside, substituted to save 
seven cents. 

Thermoid never fails—even though 
worn paper thin. That is because it is 
cured under hydraulic compression into a 
solid substance of uni- 
form density. Don’t 
take your brake lining for grant- 





ed——be sure it's Thermoid. 
Our Guarantee: Thermoid 
will make good, or we will, 
Cannot be burned out 
nor affected by oil. Thermoid Rubber Co. 
zasoline, dirt. Trenton, N. J 

















i Nnerrmoas 
HYDRAULIC COMPRESsep 
Brake Lining - 100% 























Groham-Burnham & Co., Architects 
Thom pson-Starrett Co., Builders 
Steel, granite and cement protected 
from rust, electrolysis, disintegration 
and discoloration by * 1. We,” 
Preservative Paints and Compounds, 





Steel Need Not Rust! 
Wood Need Not Rot! 
Nor Concrete ‘Dust’! 
MILL INS invested in bridges, buiidings, 
railroad terminals and other structures, 
are needlessly wasted every year through 
the ravages of time and the elements. 


REMEMBER 1TS WATERPROOF 


PRESERVATIVE 
PAIN ie s a0 COMPOUNDS 


c ' ind preserve any structare. There 
for every conceivable purpose 

rrosion, electrolysis, disintegration 

Write for “R.1.W.” literature 


TOCH BROTHERS 
Established 1548 


ent ind Mauufacturera of Preservative Paints 


and Varnishes 
320-B Fifth Avenue, New York 
k Long Ieland City, N.Y¥., and 
Toronto, Ont., Canada 





Magical Apparatus 
; . Grand Book Oatalog, Over 700 engrav 
Ogs 25c. Parlor Tricks Catalog Free. 
MARTINKA & CO., Manufacturers, 493 Sixth Avenue, New York 
Valuable Books of Instructionand Reference 
lentific A. n Cyclopedia of Formulas—Concrete Pottery 
i Sarton Furniture Scientific peeve yr areca Ben 
per‘menta! Science —Handy Man’s Workshop and Laboratory 


MUNN & CO., inc., Publishers, Woolworth Bidg., New York 


hicles, that the gear ratio of the direct 
drive, when properly introduced into the 
formula that must eventually be evolved, 
is one of the most necessary considera- 
tions. The others are those that have al- 
ready been mentioned, viz., horse-power, 
speed, weight per square inch of tire con- 
tact, and the type of tires employed. 
This is the motor car taxation situation 
as it stands to-day: The various promi- 
nent automobile bodies, such as the So- 
ciety of Automobile Engineers, the Na- 
tional Automobile Chamber of Commerce, 
and the American Automobile Association, 





are endeavoring, not only to secure fair 
legislation, but also to arrive at some basis 
of equable taxation that can be adopted 
by the different States, so that there will 
be uniform laws prevailing throughout the 
country. Why should the owner of a mo- 
tor truck, for example, who delivers ,oods 
across the boundaries of two or three dif- 
ferent States, be subject to the exactions 
of as many different ways affecting the | 
taxation of his vehicle? Work along these | 
lines is still in its formative period, but | 


: ‘ : e 
with these prominent engineers and busi- | 


ness men earnestly at work, our legislators | 
must soon become interested and aroused 
to the unfairness of taxation laws that 
place a premium on antiquated hauling 
methods and that do not take into consic 
eration the comparative cost of road up- 
kcep entailed by the use of the differ: it | 


classes of road vehicles. 


The Current Supplement 

HE current issue of the ScrenTiric | 
AMERICAN SUPPLEMENT is one of un- 
usual diversity in the subjects treated, 
but at the same time the articles are of 
a character that will please every reader. 
Everyone has heard of chicory coffee—and 
| it is by no means bad when intelligently 
made, but few kpvow what chicory is, or 
how it is prepared. The growing and 
manufacture of chicory is a Franco-Bel- 


gian industry that has been seriously in- 
terrupted by the war, and an excellent 
description, extensively illustrated, is giv- 
en of the methods of manufacture. Econ- 
omy in Study gives valuable psychologi- 
eal and physiological points on how to 
study to the best advantage. Amateur 
enthusiasts in the art of wireless teleg- 
raphy frequently have difficulty in pro- 
; curing a powerful and efficient source of 
| current. An article in this issue gives one 
i solution of the problem. How 
many people can explain a thunderstorm? 


The older theories have become obsolete, 
while the accounts of modern theories are 





|so seattered as to be available only with 


difficulty. The article on this timely sub- 
ject gives the latest authoritative explan- 
| ations and facts, and will be of universal 
| Value and interest. The relations of geo- 
| graphic influence on sociology, biology, and 
| climatology are entertainingly discussed in 
jan article on Problems of Geographic In- 
fluence. One of the greatest problems that 
is facing every technical man and manu- 
facturer is the more economical use of 
fuel. The percentage of the power con- 
| tained in coal that is delivered in useful 
power is disgracefully small, and the 
actually slight advances that have been 
made in this direction are surprising when 
compared to improvements generally. 
Some features relating to the recovery of 
by-products when producing power are 
discussed in the current issue of the Sup- 
PLEMENT. Recent Progress in Astrophysics 
is a valuable review of a most important 
and interesting branch of science, and con- 
tains much revent information. Lime is 
such a common and cheap material that 
most people give it very little thought, 
and, indeed, probably consider it of little 
use except for covering walls. The tech- 
nical and chemical applications of lime 
are surprisingly numerous, and it is its 
|very cheapness and the readiness with 
which it can be obtained that make it the 
widest used and most economical chemical 
base. Something of these uses is told in| 
an article reviewing the subject. Other 
| interesting articles deal with gun-primers | 
and detonators; the power of the tele- 
| Scope ; the Use of Electricity in. Ships for 
| Operating the Auxiliaries; Making Muni- | 
ltions of War in England, and eee 
| With Several Atomic Weights. 
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Here is another just-elected member ofthe Prince Albert 
“old-time jimmy-pipers club.” This is John O'Reilly. 
of East Providence, R. 1., who has just passed the 
century mark. Mr. O'Reilly is one of those grand old 
men who has come to this ripe age with the joys of his 
friendly jimmy pive fresh in his mind each morning. He 
has always been a liberal smoker. 


Certainly does beat the ba 


bit and take a chance. 


national joy smoke. 


Hammer this home for 


lose getting introduced 
true man-tobacco that’s 
ace-high and a yard wide. 


Wherever you happen to run 
short of P. A. just drop in the 
handiest shop that sells tobacco 
and buy the toppy red bag, 5c; 
tidy red tin, 10c; handsome 
pound and half-pound tin 
humidors; and that classy 
erystal- glass pound humidor 
with the sponge-moistener top. 


R. J. REYNOLDS TOBACCO CO. 
Winston-Salem, N. C. 


yright 1915 by 


Cop; 
R. J. Reynolds Tobacco Co. 


























Bang-open your system 
to some real joy smoke! 


It’s yours right 
off the bat, quick 
as you unlimber 
that old jimmy 
pipe or some 
cigarette makin’s 
papers and naila 
few matches 
and put your 
faith in a 
tidy red tin 
or a toppy 
red bag of 
Prince Al- 
bert to- 
bacco. 


Get jimmy- 
pipe - joy us 
and ciga- 
rette mak- 
in’s happy, 
then you'll 
personally 
understand 
that no 


other pipe and cigarette tobacco ever was 
or ever can be like Prince Albert. 


The patented process fixes that, and cuts 
out the bite and the parch. That’s why 
pipe and cigarette peaceful men call 


PRINGE ALBERT 


the national joy smoke 


nd how much fun 


can be gotten out of P. A. if you'll sport-a- 


You’ve no idea of 


the goodness, of the joy’us satisfaction, of 
the contentment and restfulness that hits 
every man who gets chummy with the 


what ails your 


smokeappetite, because you’ve no time to 
to this real and 
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td Graflex 34x52 


> . 
th Lulegtathic. Feature 
afl 





With the Graflex you can make the 
kind of pictures you have always wanted 

snapshots in the shade or even indoors, 
landscapes, portraits and speed pictures. 


With the Graflex there is no uncertainty. 
A glance in the focusing hood shows the 
image right side up, the size it will appear 
in the finished picture, and the image re- 
mains brilliantly visible up to the instant 





i 
of exposure. There is neither focusing 
| scale nor finder. Graflex Cameras are all 
fitted with the Graflex Focal Plane Shutter, 
giving exposures of any duration from 
“time” to 1-1000th of a second. 








Our 64page illustrated catalog tells why the 
Gratlex Camera is best for your work. 





May we send you a copy ? 


Folmer & Schwing Division 
EASTMAN KODAK COMPANY 
Rochester, N. Y 
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JUST PUBLISHED 


A New, Complete Book for every Ford Owner, Dealer, Salesman 
and Repairman. 


The Model T Ford Car 


Its Construction, Operation and Repair 

















THE MODEL T By VICTOR W. PAGE, M.E. 
FORD CAR Author of ‘‘The Modern Gasoline Automobile,” etc. 
pact 








300 (5x7) Pages. Over 100 ay Made Engrav- 


_— tthe. ings and 2 Large Folding Plates 
a Price $1.22 Postpaid 


eS EDITION This is the MOST COMPLETE and PRACTICAL 
instruction book ever published on the FORD CAR. 
All parts of the Ford Model T Car are described and 
7 trated in a comprehensive manner—nothing is left for the reader to guess 
The construction is fully treated and OPERATING PRINCIPLES 
M. ADE CLEAR TO EVERYONE. Complete instructions for driving and repair- 
ing are given. Every detail is treated in a non-technical yet thorough manner. 
This book is written specially for FORD DRIVERS AND OWNERS, by 
a recognized automobile engineering authority and an expert on the FORD, 
who has driven and repaired Ford Cars for a number of years. He writes 
for the average man in a practical way from actual knowledge. ALL RE- 
PAIR PROCESSES ARE ILLUSTRATED AND FULLY EXPLAINED. 


WRITTEN SO ALL CAN UNDERSTAND—NO THEORY, NO GUESSWORK 
AUTHORITATIVE— UNBIASED—INSTRUCTIVE—COMPLETE 

















Contains Special Chapters on 


1. The Ford Car. Its parts and their functions. The Ford Three Point Suspension System 
Frame Assembly Details—-Spring Construction-—-The Ford Body—-The Ford Power Piant, Etc. 
2. The ime and Auxiliary Groups. How the engine works, the fuel supply system, the 
carburetor, making the ignition spark, cooling and lubrication Induction Coil System Action Ex- 
plained— Why a Magneto Is Used _ on a Ford— Wiring Dry Cell Batteries— Master Vibrator Systems 
The Ford Muffler, Etc 3. Details of C . Change speed gear, power_transmission, 
pee vp ear action, steering gear, front axle, frame and springs, brakes, etc 4 How to Drive, 
of e The control system explained, starting the motor, driving the car, locating 
roa ‘aside troubles, tire repairs oiling the chassis, winter care of car Lighting System— Electric 
Lighting for Ford Cars—A Typical Engine Stop Analyzed—Conditions that Cause Failure of the 
Ignition System—-Common Defects in Fuel Systems—Adjusting Transmission ay Loose 
Front Wheels—What to Do When Rear Brakes Do Not Hold, Etc. 5. Overha and R 
Mechanism. Systematic location of troubles and remedies—Faults in Power Plant and 
Symptoms—Value of System in Overhauling—How to Take Down Motor—Carbon Deposits and 
Their Removal—How to Repair Cracked Water Jacket—Reseating and Truing Valves—Method 
of Valve Grinding—Inspection of Piston Rings—Piston Ring Manipulation Fitting Piston Rings 
Wrist Pin Wear—Inspection and Refitting of Engine Bearings—Knocking Indicates Loose 
Bearings—Adjusting Main Bearings—Scraping Bearing to Fit—Rebabbitting Connecting Rod 
Testing Bearing Parallelism—Camshafts and Timing Gears—How to Time Valves in Ford Engines 
Repairing Ford Magneto—Packings and Gaskets for Ford Engines— Precautions in Reassembling 
Parts—How to Take Down Transmission—Relining Brake Bands—KRear Axle Troubles and 
Remedies—Care of Springs—Steering Gear Repairs— Miscellaneous Chassis Parts, Etc., Etc. 


The illustrated chapter on repairing and overhauling alone is worth many times the price of this book. 


MUNN & CO.,, Inc. 


233 Broadway Woolworth Building New York, N. Y. 
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MURAD 


~». THE TURKISH CIGARETTE 





MURADS ARE IN SALES 


The Foremost High-Grade Cigarette 
in the World 


Far greater than any other | 5 Cent cigarette 
Far greater than any 20 Cent cigarette 
Far greater than all 25 Cent cigarettes 


This NATION WIDE PREFERENCE 


FOR A FIFTEEN CENT CIGARETTE 
COULD NEVER BE MERE CHANCE. 


It has been attained only by that Delicious, 
Exclusive, Wonderful Taste of Pure Turkish 
Tobaccos that is found only in MURAD. 


Can you afford not to ty MURADS? 
































FIFTEEN CENTS 





















